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ON Monday last, March 12, New York and its 
vicinity, as well as the whole Atlantic coast north 
of Washington, experienced the most severe snow 
storm known for many years, and an entirely unpre 
cedented one as respects the violence of the wind, 
and the date at which it occurred. The details of 
the resulting inconvenience and loss will be too well 
remembered to need recalling, and no one whatever 
seems to have recalled since the storm that the pre- 
diction of the Signal Service, published on the 
morning after the storm which began at midnight 
was “In and near the city to-day there will proba- 
bly be clearing colder weather, preceded by light 
snow.” Three hours before this was put in type it 
was snowing furiously and blowing a gale, making 
the failure of the Signal Service predictions one of 
the most complete, and, so far as yet appears, inex 
cusable in its history, for the storm was almost a 
continual one, and of unusual duration as well. 
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AN interesting problem for the street authorities 
is how toclear the streets for traffic and to dispose 
of the snow before a thaw shall melt it and cause 
perhaps still more serious injury to property. It is 
to be feared this problem will be very poorly solved. 
On the Brooklyn Bridge the carrying pulleys of the 
cable line were blocked with snow, and on the 
approaches the tracks were packed with snow up to 
the rails. For two days and a half, trains of three 
cars were run by locomotives, the rear engine 
stopping at the summit of the grade and running 
back to take its place at the head of the next train 
On Tuesday an ice jam formed across the East river 
and for an hour or so people walked across. On the 
railroads an unprecedentedly great number of trains 
were snowed in between stations, traffic was at a 
standstill, and mails were undelivered for three 
days. One calamity which we greatly feared was 
escaped however. ENGINEERING NEWS has been 
able to appear promptly on time, although it looked 
at first very doubtful, our printing office having 
been almost deserted for two days, which is a large 
fraction of six. 
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TELEGRAPHIC communication has been almost 
completely suspended throughout the entire area of 
the storm, forcibly suggesting, we hope, that there 
should be at leust a few main circuits connecting 
our leading cities buried underground, as is so com- 
monly and extensively done in Europe. It is pre- 
poste:ous, for instance, that in telegraphic com- 
munication,a string of cities like Boston, Worcester, 
Springfield, Hartford, New Haven, New York, 
Newark, Trenton, Philadelphia, Wilmington, Balti- 
more and Washington should not be placed beyond 
the danger of such frequent and easy interruption. 
If to this were added another circuit through Al- 
bany, Rechester, Buffalo, Cleveland. Toledo, De- 
troit, Chicago, St. Louis, Louisville, Cincinnati, 
Pittsburg, Harrisburg and Philadelphia, great 
public annoyance and private loss would be saved 
at very moderate expense. Were the telegraph sys- 
tem in the hands of the Government, this would 
quite certainly be demanded and done, but we pre 
sume it is too much to hope of the Western Union. 
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THE most serious railroad accident of the week 
was a derailment on the New York, Lake Erie & 
Western Railroad at Scio, N. Y., on March 11. The 
engine, tender and two sleeping cars left the track ; 
the second sleeper slewed round and was crushed 
against the brickwork of a tank ; the forward car 
was dragged some distance. One person was killed 
and 13 injured. The accident was due to the storm 
and was only one of dozens of others, two of the 
most important of which were on the New York 
Central and the Thir Avenue Elevated. 

THE following bridge accidents aré reported : 
On March 5, the Pee Dee river bridge, near Flor- 
ence, S. C., on the Wilmington, Columbia & 
Augusta Railroad, was destroyed by fire. — Ou 
March 13, a trestle on the Canadian Pacific Railway, 
at North Bay, Manitoba, was reported to have given 


way, throwing a passenger train into the rocky 
chasm. 
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McUcH damage has been done recently in Mexico 
by the inroads of the Rio Grande river. The Mexi- 
can authorities at Paso del Norte are trying to pro 
tect the banks by mattress and rip-rap work, and 
similar works are projected on the American side. 
—An embankment near Bonham, Tex., on the 
Texas & Pacific Railway, was washed out March 4 
Trains were flagged and no accidents occurred 

: Sakaeasias 

A good deal of work is now being done on the Den 
ver & Rio Grande in reducing curvature and grades 
on the operated line. The purpose is to reduce the 
maximum curvature to 12°,and the maximum grades 
to 1.25 per cent east-bound freight, with 
the same maximum against west-bound except a 
small distance near Leadville where it will be about 
2.00 per cent. This will require a tunnel at Tennes 
see Pass, west of Leadville, and some change of line 
near Red Cliff,and a general realignment from Lead 
ville to Canon City. 
now out. 


against 


There are fourl ocating parties 
At one point 44° of curvature was taken 
out without greatly increasing work over what has 
been rendered necessary in raising grade above high 
water mark, now made necessary since the Colorado 
Midland built on the opposite side of the Arkansas. 
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HE Ontario & Western R. R. has begun the work 
of tunneling the divide between the waters of the 
Delaware and Susquehanna rivers, near Franklin 
station, the object being to do away with the zigzag, 
or series of reverse curves, now required for over 
coming the heavy grades of the eastern slope of the 
mountain. The plans and specifications of the work 
which were prepared some two years ago, contem- 
plate a tunnel about 1,500 ft. in length, exclusive of 
the open approaches, and with a depth below the 
summit of the divide of about 150ft. By means of the 
tunnel the maximum grade in crossing the moun 
tain will be reduced from 104 to 75 ft., the distance 
between Walton and Sidney will be shortened about 
two miles, and passenger train time lessened about 
15 minutes. The cost of the tunnel 
about 8500,000 


is estimated at 


: . 

THE application of the New York & Long Island 
Railroad Co. for leave to construct a system of 
subterranean rapid transit lines at an average 
depth of 60 ft. below New York City and beneath 
the East river is still awaiting the action of the 
New York Board of Aldermen. Some rumors have 
been in circulation that severai of the City fathers 
have made a little ‘‘combine”’ and agreed to hang 
up this compapy’s application in the hope that 
some financial expressious of good will may be 
forthcoming, and it is even stated that a committee 
waited upon the officers of the company, and by 
various hints intimated that several members of the 
board would have to be ‘seen ” 
action could be taken. 

True or untrue, such things have been, and they 
constitute a greater barrier to enterprise and public 
improvements than any other difficulty with which 
officers of corporations have to cope. It is small 
comfort to reflect that we are not especially worse 
than our neighbors, and that State and municipal 
affairs are everywhere largely controlled by an ele- 
ment more or less hungry for ‘‘ boodle.”’ 
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For nearly three days of this week no commuhi- 
cation of any sort was to be had with Boston; and 
for all New Yorkers knew, the Athens of America 
had met a similar fate to the ancient city of 
Pompeii. On Wednesday the first news arrived in 
the shape of a dispatch which had travelled from 
Boston to Rockport, Me., over the only telegraph 
line out of Boston which was in working order, 
thence to Newfoundland, and thence via the At 
lantic cables to London and back to New York. 
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THE agitation for the removal of the Minneapolis 
grade crossings stil] continues. The improvement 
is opposed by the Minneapvlis & St. Louis, and the 
company should-not be too severely blamed for this 
as it is not in a financial condition to float the bonds 
necessary to raise the money for the work. A reso- 
lution was introduced into the Minneapolis Board 
of Trade, however, calling on all citizens to cease 
patronizing the company until it yielded. Such an 
attempt to make use of the boycott on the part of 
so wealthy and cultured a city as Minneapolis ought 
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to be and probably will be defeated. The removal 
of grade crossings isa humane and commendable 
work, but it seems just that the city which reaps so 
large a share of the benefit and is abundantly able 
to pay for it should share in the expense instead of 
shifting the whole burden upon a railway corpora- 
tion which has done a great deal in building up the 
city and whose prosperity and profits have been very 
small. 
° 

DURING the present year the Lake Shore & Michi 
gan Southern Railway will begin the regular use of 
48 in. anzle-bars resting on three ties. It has been 
experimenting with these joints since the fall of 
1884, and its present 
expression of satisfaction with the result 


action is equivalent to an 
This is 
the longest rail-}»int in the world, we believe. The 
West Shore joint, the first of the type, is only 36 ins 
long and weighs 45 lbs. per pair, the Michigan Cen 
tral joint is 44 ins. long and weighs 60 lbs. per pair, 
exclusive of bolts. The Chicago & Alton uses a 36 
in. splice. 
. 

THe Clark St. viaduct, in is reported 
to be in a rickety condition. The Superintendent of 
Bridges and Viaducts for the Northwestern R. R 
Co. reports that he has founda hundred or more 
bolts and rivet-heads which have fallen from this 
structure, and that the decay is such that while the 
viaduct is not in a positively dangerous condition, it 


Chicago, 


needs immediat? attention 
* 

THE Niagara Wood Paper Co., at Niagara Falls 
have now for 2 years been successfully employing a 
system of power whereby they utilize the water 
power twice over. The pulp mill is run bya turbine 
located 50 ft. below the top of the bank ; but instead 
of letting the water run to waste after it has passed 
the wheel, it is diverted into another shaft and runs 
another turbine, 50 ft 


ates the paper mill 


below the first, which oper 
The gain to the company by 
There 
is a scheme now afloat to utilize this overflow from 


this arrangement is about $30,000 per annum 


other mills as a source of power, and the claim is 
made that 5,000 
obtained. 


extra horse-power can be so 
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As every one knows, American practice in machine 
design with the use of gear wheels 
wherever practicable and transmits motion by belts 
and pulleys. English practice, however, still clings 
tenaciously to gearing and has made it do work 
which would be generally considered impossible on 


dispenses 


this side. London Engineering mentions a pair of 
double helical gear wheels in the wire works of R 
Johnson & Nephew, of Manchester, which are 12 ins. 
wide on the face by 6 ft. 3 in. diameter and have been 
running for over a year at 220 revolutions per 
minute, or a speed at the pitch line of 4,319 ft. per 
minute. The wheels are said to run with scarcely 
any noise. 
° 

IN the United Kingdom the total amount of new 
railroad lines cpened during 1887 was 191 miles, of 
which all but 27 miles were built by 18 existing 
companies. The exception was the West Clare 
Limited Ry.,a light railway in Ireland, 27 miles 
long. The total number of new Jines (buiit by the 
19 companies) was 27, most of them being little ex 
tensions; the greatest length of any one line was 35% 
miles, and the shortest was % mile. Tne system 
having the greatest mileage is the Great Western 
Ry., with 2.455 miles, the receipts for 1887 were 
$19,961,700; the London & North Western Ry., with 
1,338 miles (the next longest system), had receipts 
amounting to #25,694,250. 


° 


THE Chicago, Burlington & Quincy earnings for 
January showed a decrease of #500,000. Earnings 
for the first week of March show a gain of 289,000 
for the Canadian Pacific »nd a gain of $31,450 for 
the Mexican Central. 

AGITATION of the grade crossing question in Pitts 
burg continues active. The Chamber of Commerce 
recently appointee a Committee in coijperation with 
the Engineerd Society of Western Pennsylvania, 
and this committee has made a report urgently 
recommending action, and stating that the rail- 
ways appear to be ready and willing to take action, 
especially the Pepnsylvania. 
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Report of the Board of Experts on Plans 
for Enlarging the Capacity of the 
Brooklyn Bridge. 


The subjoined report was made public on Wed- 
nesday last, giving the conclusions of the Board of 
iixperts as to what should, and what should not be 
done for enlarging the capacity of the Brooklyn 
Bridge. It will be seen that it corresponds exactly 
in beth these respects with the substance of the views 
expressed by us in ENGINEERING NEWs of June 4 
and 11, 1887, covering also a good deal more ground 
in regard to matters which were not then open for 
discussion. The course of events in this matter, 
which has extended over so long a period that our 
readers may have forgotten it, has been as follows: 

On May 18, 1887, a report was submitted to the 
Board of Trustees embodying a proposed complete 
change in the present system of operating the cable 
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specifying the objections to be that “it involves 
elements of danger which should in no case be 
tolerated, while other possibilities remain, even if 
the increase of capacity were as great as supposed,” 
and that ‘‘ it does not reach or approach the ulti- 
mate capacity which is attainable in other ways at 
less cost.”” In the same issue we stated that the 
‘‘continuous circulation plan’’ over an endless 
track ‘‘ strikes us as the only one worthy of serious 
consideration. Its advantages over any other possi- 
ble system are many; the apparent difficulties and 
objections largely imaginary. It offers a vastly 
greater ultimate capacity than any other. But be- 
yond these brief statements we must postpone all 
attempts to discuss the plan until a following 
issue.”’ 


In our following issue, June 18, we completed our 
disscussion of the head-house plan. Both of these 
articles were republished in full or in abstract by 
all the New York and Brooklyn dailies, and caused 
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distinctly suggested in our original article, but aj] 
the “loop” plans have these radical differences from 
the recommended plan : 

1. The terminal loop is not symmetrical rela- 
tively to the axis of the bridge, nor enclosed under 
one roof, but turns out through the blocks and 
streets on one side only of the bridge axis, the 
station platforms being on the straight line only, 
beyond the curve. ; 

2. Thetrains are short, 3 to 6 cars, and run very 
close together (10 to 50 seconds in the clear) on 
gauntleted tracks, splitting at the stations to go to 
duplicate landing platforms. 

3. No arrangements are made for getting the 
crowd into and out of the cars and stations in 
a better or materially different way from that now 
in use, or for utilizing any part of the curved track 
for landing platforms. 

With these brief explanations we leave the reports 
to speak for themselves. 





F g. 1.—Sketch showing approximately the Arrangements of the Smaller New York Terminal of the Brooklyn Bridge. 
(viz: 14-car Trains, 72%-ft. Terminal Radius, 100-f:. Rotunda.) 
As originally proposed by A. M. WELLINGTON, M. Am. Soc. C. E. 
(This station extends no further east than the east line of the present station building, the outlines of which are shown in the cut. It admits of arrangements within 


to afford all the traffic facilities(1 to 6) lisied thereon beside the plan of the larger station, but there is not sufficient space within the building to properly provide for such 
a crowd of passengers as may be expected in the near future, although ample for the requirements of the next few years. ‘he lots not already belonging to tho bridge are 


shown by dotted lines on both Fig. 1 and Fig. 2.) 
. 

cars, Which had even then become notoriously inad- 
equate to the requirements, and is still more so now. 
This plan proposed a change to what has since 
become known as the “head-house” or reciprocating 
system. It was received with favor by the Trustees, 
and after a brief discussion of 40 minutes it was 
resolved that the “‘ new work and alteration contem- 
plated in the report on terminal facilities just 
received be referred’ to the terminal committee 
‘with power to immediately proceed with the execu- 
tion of the same."’ At the same session, Mr. C. E. 
EMERY, the author of the plan, was appointed Con- 
sulting Engineer. The public feeling was so strong 
that something better should be done, and done at 
once, or the technical knowledge of the daily press 
was so small, or both, that this action was hailed 
with unanimous and emphatic approval by the 
entire press of New York and Brooklyn. 


On June 4 following we published an extended 
criticism of this plan, stating that it was ‘“ open to 
s” many and such serious objections that we cannot 
vut wonder that the trustees should have acted 
with such unusual, not to say improper haste,”’ and 


an immediate change in the attitude of the public 
and of the Trustees. Authority to immediately 
proceed with the execution of the plans was with 

drawn, and the ultimate result was the organiza- 
tion of the Board of Experts some six months later 
(Nov. 13) whose final report appears below. For 
reasons more fully explained in that same issue, 
which it seems unnecessary to recall in detail now, 
we reconsidered our purpose to outline the ‘‘circulat- 
ing plan ”’ for which we expressed a preference, and 
a description of it is now made public for the first 
time. To the best of our information and belief, no 
suggestion that a circulating or endless loop track 
in any form would be a desirable method of opera 

ting the br.dge had ever before been made, but 
among the 16 rejected plans below referred to there 
were 6 or 8 of that type, all of them prepared 
and submitted after the publication of our original 
article, and all of them belonging to the distinctive 
type which the experts designate as “loop,” as dis- 
tinguished from the “circulating.’”’ The two types 
agree in this, that they use an endless track, around 
which trains circulate, which was the only feature 


REPORT OF THE BOARD OF EXPERTS. 


New YorE, Feb. 23, 1838. 


To James Howe Esq., |Committee on Terminal 
Prest., CHas.MacDONALD, | Favilities of the Trustees 
Esq.,aud THos.C,CLAREE, ptthe Me York and Brook- 

_ yn Bridge. 


GENTLEMEN: 

The undersigned acting under your appointment 
as a Board of Experts, dated Nov. 10, 1887, to give 
an “opinion as to the best method of increasing the 
number and size of trains upon the Bridge, by such 
changes in the New York terminus as will allow of 
the same,” respectfully submit the following 

REPORT. 

The Board convened on Nov. 12, for organization 
and gcneral preliminary conference with yourselves 
and your Chief Engineer and Superintendent, for 
the purpose of ascertaining the scope of the whole 
problem you desired us to investigate and report 
upon. 

At this meeting it was arranged that regular 
meetings of our Board should be held every Satur- 
day afternoon, for the purpose of considering the 
plans and hearing statements made in regard to 
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them, by persons wishing to submit their views to 
us. Inthe intervening time between these regular 
meetings, considerable time has been devoted to the 
study of the plans presented to us, and to investiga- 
tions in detail of the many phases of what has proved 
to be a very complicated problem. 

In pursuance of this course, we have studied the 
plans with their accompanying written explana. 


NEWS 
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I. The present system, which for brevity we call 
The “‘ Tail Switching” System. 

II. The “ Head House"? System. 

Ill. The ‘“* Loop” System. 

IV. The “ Cirewlating” System. 

Numerous other plans, and possible variations or 
combinations of suggested plans, occurring to us 
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tendent, full and detailed statistics of what this 
traffic has been from its commencement, down to 
the close of the year 1887. Collateral to this, and as 
giving valuable information as to the general trend 
of traffic on analagous lines of public diurnal trans- 
portation, we have studied the statistics of the New 
York elevated railroads, New York horse car lines, 
Brooklyn ferry-boats, ete., etc., all of which shed 





the Station, 

evated Ry. may 

Station ona mekzanine Heor, b 
upper and lower /Bridge-hracks, 239 
Shewn by heafy dotted line « 





Fig. 2,-Sketch showing approximately the Preferable Arrangements of New_York Terminal of the Brooklyn Bridge. 


(viz: 18-car Maximum 


As proposed by A. M. WELLINGTON, M. Am. Soc, C 


This Station includes provisions for the following Rapid Transit facilities: 
in successive floors from the Underground Station up; viz: 


(1.) An underground station for an up-toiwn 4-track road (entered ona level from 


William St.). 


_ (2) New York and Brooklyn horse-car terminal on same grade and level as exit- 


ing bridge roadways. 


(3.) Terminal for 18-car trains over present cable tracks for local bridge services 
on a floor parallel (approrimately) with the roadways and about 10 ft. above them, 


except for the Rotunda, which is level. 


(4.) The Manhattan Railway on a level mezzanine floor at about the same level as 


the FURTHER END of the lower cable track. 


a (5-) A level track for the Brooklyn Elevated R. R, cars and possibly,— 


(6.) An upper story of the same, in case it should be found feasible and erpedient 
to provide for an upper track over the bridge roadways as well over the present cable 
tracks. The upper floor would then be about 52 ft. above Chatham St. sidewalk. 


tions, and heard full statements relative thereto 
offered by: 


Ist. Mr. CuAs. E. EMERY, Civil Engineer. 
2d. Mr. A. M. WELLINGTON, Civil Engineer. 
3d. Messrs. Wa. H. H. Sisum & Rost. AVERY. 
4th. Mr. C. C. MARTIN, your Chief Eng. & Supt.. 


5th. Mr. G. LEVERICH, Civil E. gineer. 


amounting in all to seventeen distinct plans, or 
modifications of plans, each of which has been sever" 
ally taken under advisement, and all of which, we 
find, can be classified under one of the following 
general systems of operation: 


Train, 90-fr. Terminal Radius, 135-ft, oer 


CAPACITY. 


Seated 
o Trai o Passengers 
Jars per rains per ars per (66 per ear) 
Train. our. four. per Hour. 
Present local bridge service ..-. 18 26 468 26,208 
Brooklyn Elevated { one floor.. 16 26 416 23,296 
R. R. direct service! second“... 16 26 416 23.296 
Total from Brooklyn, 3 floors. — 18 1,300 72,800 
With 100 passengers per car, as now, this becomes, per hour -.....-..-. 130,000 
Against a present maximum capacity per hour of........-.---.0+-seeeee 12,000 
The present traffic over the bridge being at the yearly rate of.....-... 30,000,000 
This corresponds.to an ultimate yearly capacity of about..........-... 355,000,000 


The present traffic from up-town New York to the down-town busi- 


during the course of our investigations, have also 
been carefully studied. 


Asa necessary preliminary to a thorough under- 
standing of the adaptability of any of these several 
systems to the requirements of the cable railway 
traffic of your Bridge, we were at the outset im- 
pressed with the paramount necessity of thoroughly 
analyzing and fixing the conditions of the traffic it- 
self, pursuant to arriving, if possible,at a reasonable 
forecast of what volume should be provided for now, 
and in the near, as well as the distant, future. 


To this end we have obtained from your superin- 


ness section being at the rate (including horse-cars) of nearly ....-.. 

In addition to the above, there will be nearly as large a traffic movement to 
and from the trains of the New York eleva 
must be provided for within the station. 

(By dispensirgwith end platforms, as proposed, 56 instead of 42 passengers per 
ear can be seated, with the same floor area.) 


200,000 000 


and underground lines, which 


valuable light upon the subject of the probable ratio 
of yearly increase ; and incidental thereto have given 
careful consideration to a most interesting map, with 
its accompanying statistics, prepared and submitted 
by Mr. A. M. WELLINGTON, C. E., [the map given in 
this issue] showing the comparative residential 
areas in the cities of New York and Brooklyn, witb- 
in equal distances of the City Hall, New York, which 
seems to afford very convincing reasons for the be- 
lief that the daily morning and evening traffic be 
tween the two cities may reasonably be expected to 
increase rapidly in the very near future, to an extent 
equal to the entire ultimate capacity of the Bridge 
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railway, provided the proper facilities for handling 
it with due safety and convenience are provided. 

Statistics furnished by your Chief Engineer and 
Superintendent show that the total number of pas- 
sengers carried by the Bridge railway in 1886 was 
4,478,324, and in 1887, it was 28,238,549, showing an 
increase of 3,760,225, or 15.36 per cent. 

The averages resulting from actual count taken on 
seventeen days, in different months, of several differ- 
ent years, show that eighty-two per cent. of the traf- 
fic per day of twenty-four hours is carried in the day 
twelve hours between seven o’clock A. M., and seven 
o'clock P. M.; and also that the average maximum 
number carried in a single hour is fifteen per cent. 
of the number carried in a day twelve hours, being 
the hour between seven o’clock and eight o’clock A.M, 
carried from Brooklyn to New York. 

From these data the following table of traffic for 
the next 10 years is estimated, on the assumption 


that the ratio of yearly increase will continue at 
15 per cent. until 1802, and after that at the rate of 
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spectfully suggest that the management of this 
great Bridge should assume the initiative in a mani- 
festly much needed reform in our system of street 
car traffic generally. Yours being the only line of 
public travel, the management of which is wholly 
in the control of public authority, an example to 
others set by you, adding so materially to the com- 
fort and safety of the travelling public, could not 
fail to secure its highest commendation ; we refer to 
a reform in the existing barbarous custom of allow- 
ing standing passengers to crowd the cars to more 
than double their seating capacity, sometimes 
carrying over 100 in acar seating but 40. It is not 
a question for the standing passenger to decide, 
whether he prefers to stand rather than wait for the 
next train. Undoubtedly he has the right to deter- 
mine for himself the value of a minute and a half or 
two minutes of his time, but he has not the right to 
enjoy this privilege at the expense of serious en- 
croachment upon the rights of the passengers who 
have preceded him and found seats, nor to compel 
Dy 
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mending it for your adoption, we do so with a grave 
sense of the responsibility resting upon us, to recom- 
mend nothing of a doubtful or experimental nature, 
or that is not based upon the results of experience 
deduced from the best and safest principles of 
modern railroad practice. In considering this phase 
of the subject, we desire to state that we are deeply 
sensible of the good judgment expressed in the in- 
junction laid upon us by the following words in 
your letter appointing us: ‘It is our desire not to 
limit your judgment in any way, and to ask you to 
report to us, what you consider absolutely the best 
method of increasing the traffic facilities, consistent 
with safety ; and we would like to be advised what 
safety appliances are necessary in connection with 
the system you recommend.” 

Keeping this injunction constantly in mind, we 
have, in reviewing every plan presented to us, most 
carefully considered and investigated to what extent 
each contained elements, if any, of danger, especially 
those resulting from collision or derailment. 
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Fig. 3.—Rough Sketch of Section of suggested New York Terminus of Brooklyn Bridge. 


Arranged to accomodate a second tier of cable cars whenever necessary. 


sketch ean be considerably improved. 
suilding, bis former prison, 


Similar Terminal in essentials to be erected at the Brooklyn end. Architecturally this 
It shows also reconstructed bridge over Chatham street, and site for statue to NATHAN HALE on the present site of the Registry 
his sketch was made for the smaller (14-car) station originally suggested. The larger one (Fig. 2) extends to th 

stree arch. and extends downward tothe dotted street line, the roadways passing inside of it. 


ée first abutment of the Rose 


n that station also the Jower cable track is on a down grade, nearly 


puralle! with the roadway grade, the upper cable track is on a level or slight ascent, and the Manhattan elevated cars enter on a mezzanine or half floor between the two. 


10 per cent. The probabilities, however, are strong 
that, should increased facilities be provided for com- 
fortably and conveniently receiving, handling, mov- 
ing and discharging the traffic, it will exceed this 
ratio of increase for a few years, up to a limit, how- 
ever, which cannot be now determined, owing to 
lack of data on which to predicate it. But it is safe 
to assume that, for some years in the future, this 
traffic will increase approximately in proportion to 
the increased facilities provided for its accommoda- 
tion, We therefore consider the figures given in 
this table as the minimum of expectancy, and we 
are of the opinion that, should the facilities herein- 
after suggested and recommended be provided, it is 
quite probable that the maximum shown in it may 
be attained in less than the 10 years allowed for it. 


ESTIMATED FUTURE TRAFFIC, NEW YORK AND 
BROOKLYN BRIDGE, 


No ot Cars 











1-bour 
24-ho’r anand average, seating 42 
Year Annual daily TA M to 7 to 8. AM, persons 
: Total. aver- “ap ow Br’k’yn to required 
age. ‘jo’ |New York,| for the 1- 
ae 15%. hour aver. 
1888 | 32,474,330 ¢ 72.960 10,944 261 
1889 | 37,345,480 : 83.900 12,585 300 
1899 | 42,947,300 117.660 96480 14,472 345 
1891 | 49,389,400 135.310 110,950 16,642 396 
1892 | 56,797,810 155.610 127,600 19,140 456 
1893 | 6?,477,590 171,170 140,360 21,054 501 
1894 | 68.725,550 188.280 154,390 23,158 551 
1895 | 75,597,880 207,120 169,840 25,476 606 
1896 | 83,157,670 227.830 186,820 28,023 667 
1897 | 91,473,449 250,610 205,500 30,325 734 


Present capacity,three-car trains, 1's min. headway, 120 
7 i four-car “* 7 a 160 
Having arrived at this conclusion, it seemed clear 
that our efforts must necessarily be directed to the 
determination of the plan which will best provide 
terminal facilities, and a system of operating trains, 
in number and length, commensurate with the 


maximum capacity of the Bridge railway when 
operated upon a system affording the closest ap- 
proximation to absolute safety that sound judgment 
in practical operation will admit of; and in this 
connection, we beg leave to draw your attention to 
an aspect of the case which has not apparently thus 
far received the attention it deserves, and to re- 


them to accept his views of comfort or necessity as 
a standard of theirs. In cars crowded to this extent, 
it is the seated passenger that not infrequently be- 
comes the greatest sufferer, being often rendered in- 
capable of moving.in any direction, under which 
circumstances the slightest panic or apprehension 
of danger becomes at once seriously magnified, sub- 
jecting the weak, timid and helpless to a degree of 
nervous suffering certainly not in accord with 
modern civilization, nor with a just regard to the 
rights and privileges of others. To remedy this, and 





Fig. 4. 

Rough Sketch of Rear End of the Smaller (14-car) 
Station, showing an alternate type of roof and dome 
construction, suggested to writer by Mr. WM. W. Ken, 
Architect. 

(The rear view of the smaller station was selected 


only because more easily sketched. The rear view of 
the larger station, or the front view of either station, 
will be much more imposing and attractive.) 

give every passenger a seat, would, by 1897, with the 
assumed minimum of traffic, require the ability to 
circulate over six times as many cars in a single 
hour as is done on the present system of three-car 
trains, 40 trains per hour. and over four and one- 
half times as many as will be moved under the 
four-car train system soon to be inaugurated. 


In selecting such a plan and system and in recom- 





It is well known to and admitted by all practical 
railroad managers that among the many causes 
which produce derailments, by far the most prolific 
are those resulting, in many ways, from the use of 
switches, frogs and crossings; and notwithstanding 
the fact that their liberal use is an unavoidable 
necessity in the operation of surface railroads, 
it- is the constant and most solicitous effort 
of every.good railroad operator to reduce their use to 
the lowest possible minimum on lines of main track, 
and to place those that cannot be dispensed with in 
positions the ieast likely to cause danger, as also to 
guard them with every possible device to make their 
use safe, and to signal notice to approaching trains 
when they have been moved to positions menacing 
danger. Grade crossings of railroad tracks, es- 
pecially on main lines, are also admitted by all rail- 
road authorities to be especially dangerous. To em- 
phasize this fact, it is only necessary to note the vast 
sums of money it is now deemed good judgment to 
expend in construction of new and in changing of 
old lines of railroad in order to eliminate their use, 
and in the now almost universal practice of provid- 
ing the safety device of interlocking signals and 
throw-off or derailing switches, as a protection in 
the use of those which cannot be dispensed with, in 
order to discern what a very limited degree of abso- 
lute safety is really derived from the so-called safety 
appliances. Could anything be more convincing 
than the fact that in the use of the throw-off switch, 
used in the connection with the interlocking signals 
for grade crossings, should the warning signals be, 
either through negligence, design or other cause, dis- 
regarded, the alternative is the deliberate acceptance 
of the minor accident, of derailing the engine on the 
throw-off switch, in order to secure immunity from 
an impending major accident on the crossing. We 
are therefore unanimous, and most emphatic, in the 
opinion that under no circumstances should such 
devices be employed upon the tracks of the Bridge 
railway. They might, of course, be employed safely 
for along time, but experience unerringly points to 
the inevitable accident, which, sooner or later, is 
sure to occur. We have, therefore, arrived at this 
conclusion as acardinal principle : that if an arrange- 
ment of the New York terminal, and a, system of 
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train operation can be found, commensurate with 
the maximum train capacity of the Bridge railway, 
preserving a continuous main track, unbroken by 
either switch, frog or crossing,that is unquestionably 
the one to be recommended for your adoption, and 
while it is manifestly impossible and unnecessary to 
encumber this Report with an extended recital in 
detail of all the reasons which have decided us ad- 
versely upon any of the plans included under the 
heads I. to III. inclusive, it may be desirable to state 
briefly the leading objectionable features contained 
in them. 

IL The “Tail Switching” (present) system is ob- 
jected to: 

First.—Because its limit of platform length is for 
six cars only, without possibility of any further 
extension 

Second.—It involves the very objectionable and 
justly inadmissible necessity of switching all trains 








Arrangement of Car Exits and Entrances. 


on a bridge over Chatham and Centre streets, almost 
to the Hall of Records, in shifting them from the 
incoming to the outgoing track. 

Third.—In order to obtain sufficient length for six 
car trains, west of the west end of the station, it be 
comes necessary to extend the easterly end so far 
eastwardly, as to cause an unreasonable distance for 
passengers to walk, in going to and leaving the cars, 
and thereby create a tendency to inequality of loading 
in the several cars of the trains. 

Fourth.—By thus extending the easterly end of the 
station so far eastwardly, the necessity of considera 
bly raising its grade-level is created owing to the steep 
gradient of the railway such extension is projected 
over ; adding very seriously to the already sufficiently 
objectionable rise by stairs to reach the platform 
level from the streets. 

Il. The “Head House” system. 

As this system cannot possibly be operated without 
the employment of a complicated system of switches, 
frogs, crossings and signalling apparatus, of more 
than doubtful efficiency, we are satisfied that it con- 
tains elements of danger, of a gravity sufficient to 
preclude its consideration, notwithstanding that in 
some other respects it may have desirable features. 

Ill. The “Loop” system is objectionable : 

First, because it requires the use of dangerous 
switches and frogs. 

Second, it is limited in extent to trains of six or 
seven cars’ length at utmost. 

Third, it has the same objection noted in regard 
to system I., and common to any arrangement of 
station planned longitudinally east and west. 

Of all the plans submitted to our review, the one 
alone which seems best to conform to the necessary 
conditions, is the simple ‘Circulating System,’’ as 
represented in its general design by the plan offered 
by Mr. A. M. WELLINGTON, C. E., in which the ob- 
jectionable features of all the others above referred 
to are eliminated. We have very carefully studied 
its adaptability to all conditions of the Bridge rail- 
way traffic, with the result of a decided and unani- 
mous conclusion in our minds that the simple circu- 
lating system is unquestionably the one which best 
and most completely fits the conditions presented. 
We recommend that the diameter of the semi-circu- 
lar loop be not less than 180 ft. (90 ft, center radius 
of the track), for the purpose of securing, first, ease 
of traction, and secondly, ample rotunda platform 
Space, and while deeming it not properly within the 
scope of this report to enter into extended details of 
the line of investigation, and of the arguments which 
have led to this conclusion, doubtless it is proper 
that we should herein note some of the leading ad- 
vantages which this system is found to possess, and 
which have had great weight with us in deciding 


upon it as the one to be recommended to you: they 
are: 


First.—Safety in operation; forthe reasons herein- 
before given. 

Second.—Simplicity ; making the railway an un- 
broken, circulating cable system, thereby elimina- 
ting the costly, noisy, inconvenient auxiliary loco- 
motive terminal switching service, with its concomi- 
tant nuisances of noise, dirt, gases, cinders, dripping 
from water supply, ete. 

Third.—Economy ; in that it requires no expendi- 
tures for interlocking signal apparatus; switching 
engines, and the service and supplies of same. 

Fourth.—The terminal station on this plan is con 
fined, without the slightest disadvantage, to the 
easterly line of Chatham Street, thereby setting at 
rest, and removing the necessity for, the vexed ques 
tion of the Bridge over Chatham Street and Centre 
Street. 

Fifth.—It brings the Bridge trains nearer to the 
passengers and requires a shorter distance to be 
walked to reach the cars than is possible by any other 
plan. 

Sixth.—It affords more spacious and commodious 
station and platform areas, and a greater number 
and ease of entrances and exits, that can be had on 
any other plan. 

Seventh.—It admits of such a disposition of the 
cars of a train in the station, that all are of equally 
convenient access to passengers, thereby promoting 
equality of car loading in a greater degree than can 
possibly be obtained in east and west longitudinally 
planned stations. 

Eighth.—It presents a ground plan of symmetri 
cal shape and proportions, singularly well adapted 
for a superstructure of dignified beauty, and sus- 
ceptible of a grandeur of architectural treatment in 
harmony with the majestic proportion of the great 
bridge structure, to which it should form a fitting 
climax, worthy of the two great cities it links to 
gether. 

Ninth.—It is equally well adapted to the working 
of trains of any number of cars up to the maximum 
provided for, and can, without any very serious 
constructive difficulties, be erected around and 
over the existing station building, leaving it intact 
and in use, without much modification, until the new 
structure is nearly completed. 

The maximum capacity of the Bridge railway can 
only be attained by increasing the number of cars 
per train to the limit most desirable in actual service 
(which experience in operating them alone can de 
monstrate), and in fixing the “headway” intervals 
as short as absolute safety requires for handling 
trains of increasing lengths. It is, therefore, obvi 
ously, true economic policy to make the cable plant. 
motive power and terminal facilities equal to that 
amount of train service. Such a terminal for the 
New York end, as to which alone we are instructed 
to report, is the one we now recommend, and we 
also recommend that if the existing cable plant and 
motive power is not adequate to that amount of duty, 
steps should be taken to ultimately increase it up to 
that standard. 


In regard to operating long trains, we are decidedly 
of the opinion that in order to secure proper, certain 
and safe operation, a similar system should be adop- 
ted to that now accepted and practised as the best by 
all first-class surface railroads, under which it is 
found to be perfectly practicable to move trains of 
equal and much greater length and weight with en- 
tire safety, at speeds six times faster than the maxi- 
mum found to be expedient for your train service, 
by placing the sole control of the train under one 
man at the headof the train. Toaccomplish this, we 
recommend that the leading car of every train should 
have a compartment fenced off at its front end,—ora 
separate small car may be attached to the head of 
each train,—constituting the counterpart of the En- 
gineer’s ‘‘cab” on an ordinary locomotive, in which 
shall be located mechanism for operating, by means 
of air pressure or electricity, the grips and brakes of 
every car in the train; such mechanism so recipro- 
cally interlocked that the grips must be released be- 
fore the brakes can be applied, and vice versa, that 
the grips cannot be applied before the brakes are re- 
leased ; and so mechanically arranged that the grips 
shall be released, and the brakes applied on each car 
consecutively from the rear to the head of the trains, 
and certainly not the reverse of this, from the head 
to the rear, as suggested by Mr. WELLINGTON. One 
guard or engineer to have entire control of the whole 
train, with an assistant near him in the “cab” as a 
precaution in case of sudden sickness, accident or 


‘ome, 
the rea of 
is th refore 


at enter'ng the 
throughout the 
o 


ndsony n 


ead 


eeded tor 


train is ja 


station and hen e, 


6ls-c¢ 


This 
res 
about 20 sec 


the train al 
no time wh 


Fig. 7. 
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other inability to perform his duties, as is now simi- 
larly provided by the second wheelman in the pilot 
houses of ferry-boats, and by the fireman in the loco- 
motive cab. 

Referring to your request ‘‘to be advised what safety 
appliances are necessary in connection with the sys- 
tem we recommend,’’ we would respectfully state 
that in our judgment a complete system of block sig- 
nals should be provided over the entire length of both 
tracks, with signal targets or semaphores erected at 
intervais of about the average headway length of 
the trains, operated automatically by the cars pass- 
ing over ‘‘track levers,” so that the guard in charge 
of every train will be at once signalled whenever the 
next preceding train has failed to preserve its proper 
headway interval, and also for the purpose of prop- 
erly signalling and giving due notice, should ne- 
cessity arise for reducing speed, or stopping trains, 
when approaching the terminal stations. There is 
no mechanical difficulty in devising such a system, 
as it would not differ materially from systems 
already in very successful operation on other rail. 
road lines, and for which any competent signal en- 
«ineer can prepare details and specifications. The 
actuating medium can be either hydraulic, electric, 
or mechanical, by simple levers, cranks and coun- 
terweights,as may be found most adapted, on study, 
to the special requirements of the Bridge railway 
and traffic. 

We also strongly recommend that all trains be 
equipped throughout with the Westinghouse con- 
tinuous automatic train brakes, operated from the 
leading ‘‘eab,’’ as above described, and which can 
also be applied from every car in the train. 

We are also decidedly of the opinion that an im- 
mediate modification in the present cable plant and 
grips should be made, that will provide the ability 
in any car to slacken speed, release and again pick 
up the cable at any and all points of its passage over 
the railway. 

We transmit herewith a copy of Mr. WELLINGTON’S 
description, addressed to us, of his proposed plans 
and views, with its illustrative maps and diagrams, 
for the purpose of laying before you his own 
arguments in advocacy of it, for such consideration 
only as you in your own judgment deem them en- 
titled to. 

Finally, we desire todraw your attention tothe fact 
that, should the time ever come when the maximum 
capacity of the present cable railway is exhausted 
with a still increasing demand for additional ser- 
vice, there remains to youthe ability to construct an 
entire duplicate set of cable railroad tracks, carried 
on top of the present trusses, or over the roadways, 
or over both, as might be found most expedient in 
working out detail plans. These tracks would be 
admirably adapted for connections with the Brook- 
lyn elevated railroads, and could be most con- 
veniently accommodated with a ‘‘terminal” on a 
second story, above the tracks of the present cable 
railroad, in the same building recommended in this 
report, and into which the tracks of the Manhattan 
Elevated Railroad could also be conveniently taken, 
thus giving direct connection with the Brooklyn ele- 
vated railroad system, and enabling an entire re- 
moval of the present terminal station of the Man- 
hattan Elevated Railroad over Chatham Street. And 
should the project of underground lines to the City 
Hall, New York, be finally decided upon, no better 
site for a “terminal” could be desired than that af- 
forded by the space beneath, and enclosed by the 
foundation walls of the terminal station herein re 
commended; provision for which probable future 
requirements should be made in preparing the work- 
ing plans for it. 

All of which is respectfully submitted by 

Your obedient servants, 


The s { WALTER KATTE£, Chairman, 
Phe aa - Jutivs W. ADAMs, 
— { JosEPH CRAWFORD. 


APPENDIX. 


Report submitted to the Board of Experts, by Mr. A. M. 
WELLINGTON, M. Am, Soc. C. E., describing the re- 
commended plan). 


To Messrs. WALTER KaTTre. ) Board of Experts New 
Junius W.ApaMs, Josepa ; York and Brooklyn 
CRAWFORD. \ Bridge 
In accordance with your request the undersigned 

herewith submits the following abstract of what is, 

in his opinion, the best method of increasing the 
transit facilities of the Brooklyn Bridge. 


It is believed that the truth must be faced at the 
outset that, as a not unnatural effect of the then ex- 
isting conditions, the original expenditures for 
transit facilities were unduly skimped, and the ar- 
rangements then made entirely inadequate for per- 
manent requirements, not only in one but in several 
respects. They were the last detail of the bridge to 
be studied, and seemed (and were) at the time:a 
comparatively minor matter. The public im- 
patience to have the bridge opened, and reluctance 
to spend more money, was great. The transit prob- 
lem was an entirely new one, and its future magni- 
tude hardly guessed at, as well as an entirely dif- 
ferent one in its nature from that of bridge con- 
struction. It is not surprising, therefore, that there 
should have been some mistakes. - 

It will appear still less surprising if we remember 
that even now, with all the aid of experience, it does 
not seem to be generally recognized or considered 
that the existing facilities are inadequate in more 


251,000 5 #. 


- Grand Central Depot — 


\8-car 
__— Brooklyn Bridge Terminals .——~ 


commodious and attractive as obtain in the case of 
single buildings; but independently of this, “4 
decent respect for the opinion of mankind” and for 
the good name of two such wealthy cities should 
lead them, from mere self-respect, to make such a 
terminus of as fine architectural appearance as pos- 
sible, even if there were no money in doing it, and 
even if the building stood by itself, instead of being 
a component part of one of the grandest structures 
in the world, which seems to demand more dignified 
appurtenances from a civilized people. 


At present the whole terminal arrangements anid 
surroundings are shabby and offensive to the last 
degree. Instead of being in any respect worthy of the 
structure, or even inoffensive, the combination of the 
wooden elevated station, contracted iron terminal 
shed, tunnel-like'entrance to promenade, nondescript 
wood and iron bridge over Park Row; butting up 
against the shabby Registry building; together 
with the mud, dirt and crowd, the liquor saloons on 





14--Car Present 


Fig. 8.—Relative Sizes of Terminal Stations. 


{Into the 18 car Brooklyn Bridge Terminal it is proposed to run a maximum of 1,200 ears per hour of bridge 
ears only, and perhaps 800 cars per hour of New York elevated and under round ears in addition: equivalent to 
300 trains of 7 cars each per hour, The Grand Central Station handles with some difficulty as many trains as this 


per day. 


This comparison will indicate that, while the space provided within the 18-car station is believed to be 


umple for all requirements, it is none too great an increase from the present station.) 


than one respect, car carrying capacity, whereas 

they are, in fact, almost equally inadequate in 

respect to at least three fundamental requirements, 

viz. : 

Requirement A. Car carrying capacity, as stated. 

Requirement B. Means of entrance from the street 
to the outgoing platform, which is now of neces- 
sity through ticket gates at one end only of 
platforms constantly growing longer. 


Requirement C. Means of approach from the 
streets to the station, which is now only by the 
sidewalks of Park Row and Nassau Street, 
which even betore the bridge and New York 
Elevated Railway were built, were among tbe 
most crowded in the city, and have now become 
intolerably overcrowded. 


It will be rather worse than useless to attempt to 
increase present facilities largely in any one of these 
three respects without increasing them in the other 
two respects correspondingly. It is, therefore, 
deemed a fortunate fact that the plan which, it is 
believed, will demonstrably give by much the 
largest car carrying capacity, a continuous circula- 
ting system of the type herein suggested, will also 
readily enable the facilities in the two other respects 
to be enlarged correspondingly, at comparatively 
trifling extra cost. 

To the three purely utilitarian ends just specified 
should properly be added another, viz.: 
Requirement D. Improvement in the architectural 

appearance and surroundings of the termini. 

It is believed that both business judgment and 
proper self-respect should lead the people of New 
York and Brooklyn to regard the need for improve- 
ment in this respect as no less peremptory than in 
respect to the other three. The Brooklyn Bridge is 
the front door to the City of Brooklyn, which is a 
city seeking more tenants, and there are the same 
pecuniary motives for making the entrance to it 


each side of the terminal shed and the torrents of 
water which must be waded through in the rain, 
make it one of the most undignified and unpleasant 
localities to be found in any part of either city. 
This disagreeable effect has been added to lately by 
the wooden stairways which have been put in, and 
especially by the bracketed excrescences to extend 
the platforms over the roadway which have been 
added (of course necessarilly) to the present build- 
ings, but have destroyed what little symmetry re- 
mained to it., 
PLAN PROPOSED.* 


The plan proposed to meet ALL the conditions 
heretofore specified is in brief this: To spread the 
two cable tracks a little at each end and connect 
them by a horse-shoe curve of 90 ft. radius extend- 
ing nearly to the street line of Park Row. The 
radius might be considerably shorter, as more 
fully pointed out below, except that it would not 
give a sufficiently commodious station for perma- 
nent requirements and decent architectural effect 
corresponding to the structure and location. 

To erect a station similar to Fig. 2 herewith, to 
enclose under one roof the entire terminal horse 
shoe thus formed. A similar station in essentials 
to be erected at the Brooklyn terminus. 

To run trains of 18 cars (less of course until all are 
needed) into this station, in a manner more fully 
described below, which when stopped, completely fill 
the station in horse-shoe form, with head and rear 
cars opposite each other. 


* The plan proposed in the original draft of this re- 
port was for the smaller station shown in Fig. 1, ex- 
tending no further east than the east line of the 
present building and accommodating only 14 instead of 
18 cars,the extreme dimensions being 350 X 190 ft. with 
the roadway outside, instead of 434 X 288 ft. with the 
roadway inside, The Rotun¢a of the smaller station 
was only 100 ft. in diameter instead of 135 ft. The 
larger station, however, appearing to be for many 
reasons preferable, this description has been changed 
to correspond with it. 
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Entrance,to train to be from inside platform only ; 
exit from the outside platform only. The cars to 
have entrance and exit doors arranged in a peculiar 
way, to be shortly described, to facilitate quick 
loading and unloading on either the curved or 
straight track. 

DESCRIPTION OF STATION. - 


The extreme dimensions of the proposed building 
are 434 ft. long by 288 ft. wide, of horse-shoe form. 
At the east end it terminates at the west face line 
of the Rose Street arch; at the west end at the side- 
walk line of Park Row. The switching tracks 
which now extend halfway across the street are 
done away with. This station, although no longer 
than the present terminal, including the rear ex- 
tension of tracks over Park Row, holds a train of 
18 cars 50 ft. long, or,900 ft. in all with room to spare 
at each end; it can be arranged to hold 1,000 ft. of 
train. Ten of the 18 cars unload nearerto Park Row 
than at the present platform for three car trains. 

The roadways are carried within the building in 
covered ways, as shown, 20 ft. wide, as now. This 
enables the toll gates to be under cover, and utilizes 
the space above the roadways as additional plat 
form space for the upper tracks, where it is most 
likely to be needed. All the stone and brick work 
of the approaches west of the Rose Street arch are 
dispensed with and can be removed, except as they 
can usefully be made a part of the plans for the 
terminal building. 

The building is widened slightly at the easterly 
end for the double end of obtaining desirable plat- 
form space, and bringing its side parallel with 
Frankfort Street. The entire small triangle of 
buildings between the bridge on the north, and 
Frankfort Street on the south, must practically be 
acquired, but besides giving ample room for the 
station, and enabling its side as well as ends to 
front on a street, the area will suffice to effect two 
highly desirable street improvements, viz., to widen 
Frankfort Street to 60 ft. from 35 ft., giving a new, 
wide street from City Hall to Franklin Square, and 
to give the necessary approach to the proposed new 
street between Nassau and William Streets by cut- 
ting off a triangle where French’s Hotel now stands. 
The total cost of all the land now owned at the 
terminus, which included the old Staats Zeituny 
building, was under $500,000. Assessing a proper 
proportion of the cost of the land on the property 
benefited by the street improvements, it is believed 
that $500,000 should cover the cost of the additional 
land properly chargeable to the terminus. 

The station terminates at the west end in a large 
rotunda, which is the principal feature of the 
building. This rotunda is bounded on the outside 
by an iron fence to the loading or outgoing plat- 
form, and this fence is continued parallel to the 
track along the entire 900 ft. of track within the 
building. In this fence are placed 18 or more ticket 
wickets approximately opposite to the central en- 
trance door of each car, the windows for sale of 
tickets being at some interior point. 

By these arrangements the entrance to the out- 
going platform is from the side at all points instead 
of from the ends only (see Fig. 7),—a very important 
and radical distinction which at once removes all 
those difficulties in getting a large crowd of pas- 
sengers through the wickets to the loading plat- 
forms, which must always exist in any form of end 
entrance to long platforms. There remains only 
the difficulty in getting them from the streets into 
the interior space, amply provided for below. 

The diameter of the rotunda, ete., is roughly as 
follows: 


Rotunda proper, constituting the beginning of 
promenade, as well as an entrance space for 
car passengers, and bounded on the outside 


by fence to outgoing platform................ 135 ft, 
Contes A I as ta Sidin von colenedbaee ssc sede 180 ** 
Outs mee of Incoming Piatform, ut center of ro- * 
outbeet Vanbtie 960 


Extreme width of building, west end............. 288" 

CEE Gee cceccc 0. 168" 
The rotunda should be entirely open space, unless 
for some central news stand or ticket-selling booth, 
with free access to it from all street entrances. The 
promenade starts from it on the same level and ex- 
tends east through the center of the building, but it 
does not necessarily nor preferably become a distinct 
feature of the station, so as to separate the prom- 
enade from the car passengers, until near the east 
end of the station, especially if promenade tolls are 
to be abolished, as seems probable. The large 





central space will afford needed room not now ex 
isting nor obtainable for elevators and stairways 
from the three streets which pass directly below the 
station, but which are now entirely useless as 
means of entrance from lack of any central space in 
the station to provide for such entrance. It will 
also provide ample and needed space for waiting 
and parcel rcoms, news and cigar stands, lavatories 
and water closets, light refreshments, and offices of 
various kinds, as well as for stairways and elevators 
to the upper tracks suggested below, when and if 
constructed. 

With any ordinary skill in design, such a building 
can hardly fail to be a stately and dignified structure, 
and at a moderate cost, in the hands of good archi- 
tects, it can be made one of the finest terminals in 
the world, in broad contrast to the shabby arrange 
ments which are now made here and elsewhere for 
rapid transit. 

Figs. 3 and 4 are rude and hasty sketches giving a 
general idea only of the capabilities of the plan. <A 
higher roof east of the rotunda may be preferable. 


HANDLING OF TRAFFIC. 


As the 12 to 18-car trains shown in Fig. 2 enter it, 
the leading cars drop the cable in succession, or sim 
ultaneously (the rear ones still keeping hold) and 
sweep through and around the horse-shoe curve at 
precisely cable speed until the head of the train is 
within two or three car-lengths of the end of the 
south arm of the station. 

Then for the first time the whole train drops the 
cable, and the air brakes are applied, bringing it to 
a stop in the position shown. 


(This is on the assumption that the cable is not to 
pase around the horse-shoe curves direct as will proba- 

ly be expedient. If it does, the cars will all release 
and grip the cable at once.) 


It will not be expedient with such long trains to 
have independent brakes on each car. They must 
be applicable to the whole train from any point, as 
in general railway practice. It is desirable also that 
the grips should be rearranged, first, so that they 
may be applied, released and applied again at any 
point (instead of at the termini only), and secondly, 
to work by air, inter-dependently with the brakes, 
by the same brake-handle and valve, so that moving 
the brake-handle to one side releases brakes and ap- 
plies grips, moving it to the other releases grips and 
applies brakes, etc. A single man on any car can 
then handle the whole train by one brake-handle,and 
any passenger on any car can stop the whole train in 
an emergency, as on other railway lines. The neces- 
sary appliances to this end are simple and entirely 
practicable, and will make the handling of 18 or 20 
car trains both simpler and safer than the present 
system for 3-car trains, which has a certain unavoid 
able element of danger in it, (1) from the confusion 
resulting in dropping back to the station to resume 
the cable after once dropping it, and (2) in the re- 
sulting fear of dropping the cable at the first sight 
of danger, or until it is seen to be absolutely unavoid- 
able, when it may be too late. 

Switching and switching engines are entirely 
done away with by this plan, and all expenses 
therefor are saved. 

Five engines and four crews now constantly em- 
ployed are thus released, saving at the lowest esti- 
mate #100 per day, or $36,500 per year, which is inter- 
est at 3 per cent. on over $1,000,000. All expense for 
interlocking apparatus is likewise saved, since there 
are no switches to interlock. The total direct and 
indirect expense for switching is fully $50,000. These 
savings alone should far more than pay interest at 
3 per cent. on the entire cost of carrying through 
the improvements suggested herein in thoroughly 
good shape. 

But the improved system of handling trains and 
grips will also make possible a very large economy 
in cost of train service over present methods. The 
preferable arrangements will be these: 18 platform 
men at each terminus, one for each car, will open 
and shut all the doors at once as each train arrives 
and departs, and guide and instruct the passengers. 
Three trainmen only, one at the head, one at the 
rear, and another merely ornamental and precaution- 
ary, will handle each train. Again, no trains are 
out of service switching, whereas now there must be 
two trains more at each end, one loading and one 
switching, while a third is unloading. Seven trains 
will therefore do the same work which would require 
11, by a mere expansion of the present switching 
system. To run 18car trains at 244 minute intervals 


by present methods would require a force of at least 
229 train and platform rien, whereas with the circu 
lating tracks and better grip and brake system 57 
only will be required to give a better service.as thus : 


No. of 
Trainmen. 
PRESENT SYSTEM EXPANDED: 11 trainsin service 
(7 doing the work, as per Fig. 7, and 4 eonstantly 
out of service switching), with 19 trainmen for 
each 18-car train, ..-..-..-- se 209 
Platform guards, say only 10 at ‘eae ho terminus, 20 


PROPOSED SYSTEM: 7 trains with 3 trainme n 


ach, «-++-06- - at 

8 platform doo rmen at each terminus.. 36 57 
Saving in employes (over 75 per cent. : 172 
Seats per train-hand, present system ‘(expanded 
to 18-car trains), 18*427->-229,..-. 23 
Seats per train-hand, present system (3- car 
trains), about, ....- seseees 20 
Seats per train- hand, proposed syate m, 

18 567-57, .«.- eescees 124 


In other words, each train seein will have more 
than six times the transporting efficiency that he 
has now. At #5 per month each, this represents a 
saving of 392,880 per year over a simple expansion of 
the present system of handling trains, allowing such 
expansion to be possible 

As part of the train at least is always over the 
cable, the train can be moved slightly within the 
station or started at any time, in any position 
Should a car be disabled, it is uncoupled from the 
rear cars, the head of the train grips the cable and 
pulls out a sufficient distance, and then the disabled 
car is dropped back by gravity on to the “disabled 
car switch” shown below the south track. The head 
of the train then drops back by gravity and couples 
on to the rear of the train, and the whole train pro 
ceeds. 

The car may be repaired on the siding and taken 
out in a similar way, or an engine sent around after 
it 

This disabled car switch, and a corresponding one 
at the Brooklyn end,are the only switches in the whole 
track. As they are rarely used, and hence can be 
readily arranged to make no break in main rails 
whatever, either for frog or switch, they can only be 
come a source of danger by gross carelessness, 
making this plan far safer than any other can be in 
that respect. 

The number of trains in service should remain 
always the same (7) in both rush hours and off hours 
The full number of cars, say 12 or 20, is run only 
during the two rush hours (see traffic diagrams). 
When these are over, half the cars are uncoupled 
from the rest, just before entering the Brooklyn 
terminus, held back a couple of car-lengths by the 
brakes, just long enough to throw a switch, and 
run out to the present storage tracks by gravity, 
where they are carefully inspected. An hour or so 
later, half of the remaining cars are run out of 
service in the same way, leaving only a quarter of 
the cars in each train in service for about 14 off 
hours of the #. The cars are put back into service 
in the same way, as the rush hours approach, by a 
single switch engine kept on hand for that purpose 
and for emergencies, or they may be put into service 
as well as out of it by gravity. 

This process is a perfectly simple one, and need 
not delay the routine of train service by a second. 
The average time of service for each car is only 1014 
hours per day, leaving ample time for inspection and 
repairs. 

To facilitate the above method of operating, and 
for other reasons, it is desirable to have the tracks 
of both termini on a down grade within the station, 
bringing them but little more than half as high as 
now above Chatham Street sidewalk on the New York 
side, and nearly at the level of the sidewalks at the 
corner of Washington and Sands Streets on the 
Brooklyn side. The horse-shoe form makes this 
possible, for whether the plane of the horse-shoe 
track within the building bea level or on such a 
down grade, a train standing on it in the position 
shown starts from it, mechanically, as from a level 
grade. It is the locus of the center of gravity of the 
train which fixes the equivalent grade under these 
anusual conditions; the dip which hinders one-half 
of the train helpsthe other. By having the north 
track (at New York) slightly higher than the south, 
or by having the train stop with more cars on the 
north track than on the south, the train will start 
as from a down grade. This will be seen more clearly 
by imagining the horse-shoe curve developed into a 
straight line. The station as a whole, therefore, 
may have a very decided dip against starting trains, 
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and yet trains start with the equivalent of any that the total cost of the stone viaduct was only $92 miles of track. This seems to be, and is, a consid- 
desired favoring grade, by muking the north arm of per lin. ft. as against $77 for an iron viaduct, and erable sum, but when the saving in gates and flag- 
the horse-shoe higher, or the south arm lower. that the total estimated cost per foot per year for men, maintenance of track, interference with 

The rotunda should be made level. It may be maintenance and interest charge was only $4.75 for switching, trouble with snow and ice, and occa- 
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desirable to have a slight down grade on the horse- 
shoe curve, in order to balance its extra resistance 
as nearly as may be, and give a perfectly smooth 
motion around it; but this need be but slight. 
(CONCLUDED NEXT WEEE). 
rh 


Montreal Terminus and Viaduct Approach, 
Canadian Pacific Railway, 





We complete our illustration of this fine work, a 
general view of which was given in our issue of 
March 3, by detail drawings of the arches and re- 
taining walls. Each will be seen to be of solid and 
durable proportions, in view of which the compara- 
tive estimate which we published March 3, showing 
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P. ALEX. Peterson. Chief Engineer. 


stone against $5.05 for iron, carries a moral which it 
is needless to enlarge upon. It is greatly to be de- 
sired that this class of works for entering our great 
cities should be multiplied, for the sake of safety, 
speed, comfort and economy alike, and the late wide- 
spread blizzard seems to make it a particularly fa- 
vorable occasion for pointing out that the better 
‘way of entering a city with railway tracks is in all 
cases above the streets, and not below them, where- 
ever possible. If economy alone were more consid- 
ered, there would be many more such approach 
tracks completely separated from the streets. The 
annual extra cost at 4 per cent. interest is $92 x 0.04 
= $3.68 per foot per year or as nearly as may be one 
cent per foot per day or $105.60 per day for two 
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Arches and Retaining Walls for Viaduct Approach to New’ Montreal Terminal, Canadian Pacific Railway. 


sional damages for accidents are considered on the 
one hand, and the increased passenger traffic, 
which always results, on the other hand, especially 
of short trip and suburban traffic, it requires only a 
very moderate trunk line traffic to make it a paying 
investment from a purely pecuniary stand-point, 
which is not a proper one. 
rr 


SoME experiments are being made in the use of 
electric lighting apparatus on German railways. 
The cost varies from 62 to 88 cents per light of 1244 
candle power per hour, based on an average use of 
2100 hours per annum. At these rates it is evident 
that great improvements must be’ made before 
electric train lighting can be generally introduced. 
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River Improvement in Bavaria, 





The following matter upon river correction in 
Bavaria, is condensed from a lengthy article in the 
journal of the Austrian Society of Engineers and 
Architects, No. 43, 1887 :— 

After treating of the purpose of river improve- 
ment, the author lays down a few general rules to 
be observed; the convexity of the banks, shallow 
places, islands, ete. must be utilized in the general 
plan; mountain streams should not be carried di- 

















River Improvement in Bavaria. 


rectly down the hill-sides unless the only purpose is 
to drain a marsh, usually the descending gradient 
should be made as light as possible by long and 
winding channels. When the river to be improved 
runs at the foot of a hill containing springs, the 
stream should be moved out as far as possible to- 
wards the valley, so that the area watered by the 
hill streams may be increased. 


One of the difficulties met with in dealing with 
mountain streams is the establishment of a proper 
proportion between the depth and the width of the 
channel at the lowest water line. The rule re- 
commended in this case is as follows:—The fall, 
volume and velocity being known, this proportion 
is found by the formula 


F 


n= ———-—--—-——  - - 
Ww Wa EY? 4) 
2a 

In which (see Fig. 1) F is the surface profile, W is 
the surface width and a = cot. « = the inverse ratio 
of the slope. In a like manner 7 is calculated for 
various profiles. To find the proper n we have the 
formula 

V=KV 4K. 

in which K has been previously calculated for cer- 
tain velocities. Then t = a in which b is the 
normal width of water surface. The wetted peri- 
meter is 


_bin—a+23vV1 + @®) 


and the surface is 


- oe 
~ (n+ a)? 
Therefore 
Re b.n 


(n+a).(n—a+ 2\ 1+ a?) 

Trial values are taken for b and n and v are cal- 
culated from them until it is found that F x v = Q, 
the volume of water to be dealt with. With band 
n known, the depth t is also known. The proper 
width of channel for mean water, full stream and 
high water can then easily be found; either by sim- 
ply adding the known difference of level for low 
water to the one sought, or from the figures based 
on the general gradient of the ground and the known 
velocity. 

When flood water is to be carried away between 
dykes, as in Fig. 2, the distance between the banks is 
found as follows ;—First, find what volume will pass 
off in the areaabedef; the remainder must pass 
away through the sections gh ba andfeik. In 
calculating the width of these last it is assumed that 
together that they form a trapezium, though the 
width may be unequally divided between the two 
banks. 

In closing up a side channel encircling a bank of 
gravel (Fig. 3) the portion ¢, d is first completed and 
then the channel from a to ¢ is filled with stone 
or wattled piles and the work continued from d to e. 
When the filling of such a gap is a continuance of a 
gravel embankment, parallel walls of loose stone, or 
bundles of fascines as in Fig. 4, must be first put 
down. These wattles must be filled with stone on 
the river side, but gravel will do towards the land. 

In large rivers no openings are made in the side 
training walls asarule. The opening in works for 
regulating mountain streams are usually from a 
fifth to a sixth of the normal breadth of the 
channel, and are always located below the training 
wall. In such openings the bottom is covered with 
wattle piles or fascines laid parallel with the 
current. 

In training walls of stone, parallel to the stream, 
the crest is made about 40 ins. wide ; the inner side 
is generally planted at the foot of the slope with 
willow twigs, or fascines capable of sprouting are 
put in the face of the wall. The river slope of 
such walls is 1 to 144 and the inner slope at least 
1to1. The crust and slopes are paved to a depth of 
12 ins. with stone. The general arrangement of 
such a traiffing wall is shown in section in Fig. 5. 
In Figs. 6 and 7 are seen other types of stone train- 
ing walls as used on the river Inn: one of these for 
use on concave and the other on convex banks. ~ 


In training walls of fascines with stone covering 
the crest varies in width from 40 to 70 ins. The 
fascine work always extends aboye mean water 
level, and when the current is a strong one the river 
slope and the crest are covered to a depth of 2 ft. 
with stone, and this covering is finally paved. If the 
slope below low water is not made with fascines, 
the slope on the river side is made 14% to 2and on 
the land side {to 14%. Under low water the small 
ends of the fascines point outward ; above low water 
the butt ends appear. 

From Ulm to Donallwérth, on the Danube, these 
training walls are divided into two independent 
portions ; i. e. the face and the rear construction. 
The face is made of gravel filled fascines laid down 
in the shailow places first; but in deep water the 
back portion of ordinary fascine work is first built 
and stone then piled in on the river side and on the 
crest if necessary. * Below Donallwiérth the rear part 
is built of fascines to low water and the remaining 
part of stone. On the Idler and} Lech the fascines 


are destroyed by the grinding action of coarse 
pebbles and on account of the cold water can not 
sprout. 

Figs. 9 and 10 represent walls on the convex and 
concave banks of the Inn, from Rosenheim to Lower 
Bavaria. In these walls fascines are first laid down 
to a point about 3 in. above low water and tempora 
rily loaded with stone; when the silting occurs on 
the shore side the stone is removed and the fascine 
work raised 42 in. above low water and then loaded 
again with stone. When the material is well com 
pacted the river slope and crest are both paved. The 
upper fascines are usually allowed to sprout so as to 
protect the filled in ground behind the wall. 

On the Isar we find training works of fascines 
filled with gravel crowned by fascines filled with 
stone. On the river side the slope is protected with 





River Improvement in Bavaria. 

stone from the bottom to mean water; above this is 
a filling of gravel. The two slopes and the crest are 
covered with double layers of fascines. The crest is 
40 in. wide and the outside slope 1}¢ to 1 and the in- 
side lto1. Figs. 13 and 14show this type as applied 
at Lech, with the addition of a center row of piles. 
At Landsberg the base is formed of wattled and 
packing fascines as shown in F'g. 16. 

Fig. 12 shows a training wall of gravel with stone 
facing. The crest is 40 in. wide with a front slope 
of 14 to 2 and a rear slope of 1 to 134. 
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Fig. 15 and 17 show sitting cross walls, as used at 
Landsberg and Scheuring on the Lech. The front is 
made of a layer of fascines, with packing fascines 
behind and anchoring piles. Fig. 11 shows a similar 
traverse wall loaded with stone, as used on the Inn. 

Fig. 18 shows a plan adopted on the Lech for deep- 
ening a side channel by cutting out the channel bed 
and protecting valuable lands from overflow by the 
consequent lowering of the general surface. The 
protecting works are simply bundles of fascines an- 
chored by piles as shown. 

In the diagrams accompanying the article the 
designations M. W. N. W., and H. W. signify mean, 
low and high water. 

$$$ 


CORRESPONDENCE. 


Nomenclature of Hydraulic Cements. 
University of Illinois. 
CHAMPAIGN, Feb. 24, 1888. 
EDITOR ENGINEERING NEWS: 

There is great diversity and some confusion in re- 
ferring to that other cement, which is not Portland, 
In the specifications for one of the largest bridges 
completed in the West during the past year, it is 
stated that ‘‘the mortar shall be composed of the 
best hydraulic cement;” it was certainly not the 
intention to require the use of Portland, nor was it 
used, That other cement is frequently referred to 
as natural, or American, or domestic, or imported. 
The term natural does not seem appropriate, for no 
one cares whether the cement is obtained by burn- 
ing a natural limes one, or by mixing half a dozen 
varieties of limestones, clays, etc. The term Ameri- 
can or domestic does not seem appropriate, since 
there are already several manufactories of Portland 
cement in this country, and no good reason can be 
assigned why there may not be many more, as there 
probably will be ere long. All imported cement is 
not Portland, nor is all the Portland cement in use 
imported. What then shall we call the other ce- 
ment? 

Portland cement is usually so called because 
first made on the isle of Portland, off the 
south coast of England. Pozzuolanna is the name 
quite uniformly employed to designate the cement 
obtained from volcanic ashes and used by the 
Ancients; the name is derived from Pozzuoli, the 
name of the Italian village, near the foot of Mount 
Vesuvius, where first discovered. Now, since that 
other cement was first discovered in the town of 
Rosendale (N. Y.), and since at present about one- 
half of all that class of cement made in the United 
States is made near that place, it seems only proper 
that cement, which, as compared with Portland, is 
light and quick setting, should be called Rosendale. 

Cement of this type can then be referred to as Mil- 
waukee, or Louisville, or Akron, or Ulster Co, 
Rosendale; we can also have South Bend Portland, 
Pennsylvania Portland, and Denver Portland or 
Denver Rosendale, ete. This will also do away with 
the ambiguity of such phrases as ‘“ quick setting ce- 
ment,” if we mean one thing, we will say quick-set- 
ting Rosendale, and if we mean the other, we will 
say Rosendale. 

Uniformity in this matter would be beneficial. 
Thererore I propose that, if you approve, you pub- 
lish this, and invite engineers to send you ona postal, 
together with their name and title, their choice as 
the name for that other cement. When the returns 
are in you can sum the whole matter up and give 
us the name having the approval of the best author- 
ities. Yours truly. IRA O. BAKER. 


Strains in Pins. 


Dep of Civil Eng., Washington University. 
St. Louis, March 6, 1888. 
EpITOR ENGINEERING NEWS: 

In your issue of the 8rd inst., appears a communi- 
cation from Mr. J. E. BUDDINGTON on the subject of 
“Fiber Strains in Pins.’’ He says it is the problem 
of the continuous beam. It is probably a sufficient 
answer to say that in the problem of the continuous 
beam or girder, the supporting forces are unknown, 
and can only be found after the bending moments 
arecomputed. In the case of a pin, carrying eye-bars 
with known stresses, the case is quite different. 
The external forces here are all known, and the 
moment at any section is simply the sum of the 
moments of all the external forces on one side of 


that section, about a point in the section. This 
summation is easily found, the most convenient 
form probably being that given by Mr. FRANK C. 
OSBORNE in your issue of Feb. 18th. 

As to Mr. BUDDINGTON’s equations, they are mean- 
ingless. Taking his figure, on page 161, if he 
wants to find the moment at P,;, he should write. 

M = P, (a,—a)—M, instead of 
M=P,a+ P,; a,—M, as he has it. 

Furthermore, when all the forces are known in 
position and amount, his function 2 L, which he 
introduces has no significance, it being no function 
of the problem. In other words, Mr. BUDDINGTON 
has used the wrong equations, in the wrong man- 
ner, and on the wrong assumptions. 

J. B. JOHNSON. 


{We trust that a sufficient amount of data 
has been spread before those of our readers 
interested in strains in pins to enable them to 
sift out definite conclusions for themselves. 
Even good engineers will disagree on some 
very important points of practice; but after 
they have expressed their differences of 
opinion and the reason therefor, an attempt 
to convince the “ other fellow’’ against his 
will is likely to lead to endless controversy, 
for which we neither see occasion nor can spare 
the space.—Ep. Ena. News]. 


Curve Compensation, 


DENVER, Colo., March 9, 1888. 
EDITOR ENGINEERING NEWS: 

Being somewhat in the dark on a couple of’ sub- 
jects connected with curves I wish to ask a question 
or two. 

First as to compensation: On the Denver & Rio 
Grande Railway the rate of compensation is 0.04 per 
station, per degree of curve. My attention was not 
long ago called to the fact that passenger trains in- 
variably quickened on a curve when running up 
grade. This quickening was noted sitting in a car 
or on a platform, and was apparent to the senses. 
Not long since I had an opportunity to ride on a 
freight train well loaded, the train being sixteen 
cars, thirteen of them loaded, two light, or only par- 
tially loaded and one a caboose. Judging by the 
exhaust of the engine and by my sensations I would 
say the train always quickened on the curve and lost 
on striking the tangent, although the latter was 
much less perceptible. But this seemed to be the 
reverse in one instance, where we were just starting 
from a station and had not gained momentum. I 
have somewhere read a discussion on this subject in 
which the ground was taken that it was necessary to 
use much less compensation where the speed was 
high than near stations where it was low. Is there 
any established custom on this head’ 

Again on curves, an old and experienced railroad 
superintendent has said that a reasonable amount of 
curvature rendered riding at high rates of speed more 
safe; that on a tangent a train was liable to oscillate 
to a dangerous degree, but that a curve steadied the 
train, provided the curve was properly eased and ele- 
vated. Riding ona train load of ties I noticed that the 
ties shook loose and out of place only on tangents, 
and settled on curves. Ties were piled crosswise of 

the car. I do not advance these ideas ag proving 
anything, the last was a new one to me and my ob- 
servation has tended to support it. It is directly 
contrary to what I have been taught, but may not 
even curves have merits? 
Div. ENGINEER. 

{It is altogether probable that a continuous 
easy curve, say 1° or less, is a positive advan- 
tage to the riding of trains as compared with 
atangent. The power lost is slight, while the 
wheels have a constant tendency to the out- 
side rail instead of no tendency to either, 
greatly conducive to steadiness of motion. A 
test some years ago made by painting the in- 
side head of the rails showed that the wheels 
on that tangent at least took very nearly the 
path of a series of reversed 2° curves having a 
middle ordinate equal tothe play of the guage. 
But the curve takes more labor to keep up, and 
is otherwise objectionable. We are not advis- 
ing putting in curves for the fun of it. 

It is not only probable but almost certain 


that curve resistance is lower at high speeds 
than low speeds, and lower per degree on 
sharp curves than easy curves, for reasons set 
forth in Chap. VIII of the ‘‘Economic ‘'heory 
of the Location of Railways,’’ from which our 
correspondent has probably derived his im- 
pression. The rate of 0.04 is probably exces- 
sive for the higher speeds on sharp curves, 
but not for easy curves. The senses are very 
deceptive as to speed oftrains. Ep. Ene. News. 


A Supposed Omission, 


ROCHESTER, New York, March 15, 1888, 
EDITOR ENGINEERING NEWS: 


In your issue of March 10, in anarticle on ‘‘Load 
Diagrams for Determining Stresses in Railway 
Bridges,” reference is made to ‘‘Polygons A and L.”’ 

Was it not intended to give an illustration of the 
polygons as well as of the scales to which they are 
to be drawn ? WILLIAM E. Hoyr. 


{All the drawings sent were given. If omit- 
ted, the omission was not on our part, but we 
shall be pleased tosupply the omission. Ep. 
Ena. NeEws.] 


Time of Construction of Bridges across the 
Missouri River, 


CHICAGO, Feb. 23, 1888. 
EDITOR ENGINEERING NEWS: 

In your issue of 17th, inst., appears a tabulated 
statement showing the dates for commencing the 
construction of certain bridges over the Missouri 
river, also the date on which the first engine went 
over, and the numberof days required for the work. 
In the case of the Plattsmouth, Blair, Bismarck 
and Omaha Bridges this statement is erroneous, and 
I give you the following correct dates and time. 


Construction 
begun bridge First engine Days 


proper. erossed. elapsed. 


Plattsmouth, Neb, Aug. 9, 1879. Aug. 27, 1880, 383 
Bismarck, Dak. May 12, 1881, Oct. 18, 1882, on 
Blair. Neb. _ 19, 1882, Oct. 27, 1883. 
Omaha, Neb. ——— ‘ing siogle track with ate 
— bridge having new foundation 
and new superstructure. Work be- 
gun bridge proper about Oct. 15, 1885. 
All trains were kept running dur- 
ing construction. Double track put 
in Oct. 1, 1887. 


In reference to the Omaha bridge it should be 
stated that this is a double track bridge, and during 
its entire construction the bridge was in constant 
use and there was no delay to any trains. This 
use of the bridge during construction considerably 
delayed its completion. Yours truly, 

E. L. CORTHELL. 


[A comparison with the table referred to in 
the above shows that the time is very materi- 
ally reduced in the present statement. As 
Mr. CortTHELL is a member of the engineering 
firm which had to do with the above named 
bridges, his figures cannot be disputed. In 
our article of February 18, we used the figures 
sent us. Ep. Ena. News.] 


Formule for Weights of Bridges. 


RocHESTER, N. Y., March 9, 1888. 
EpITOR ENGINEERING NEWS: 


Mr. G. H. PeGRAM, C. E., formerly of the Edge 
Moor Iron Co., gave a paper in February, 1886, be- 
fore the American Society of Civil Engineers, on the 
subject of the weights of bridges, and gave a series 
of formule which, when applied to bridges built 
under specifications kindred to his, gave good re- 
sults, He applied his formule,with great thorough- 
ness, to nearly all classes of bridges except through 
plate girders having an iron floor system of floor 
beams and stringers, a type of structure now being 
built for a great many roads, both in the east and in 
the west. I applied Mr. PEGRAM’s formula to the 
case of certain bridges of that class, which were re- 
cently built, and found that lighter weights were 
given by the formula than had been found by 
weighing the bridges in question. This disagrie 
ment was to be expected, singe the specifications 
under which the bridges mentioned had been built, 
necessitated the use of more material than his. As 
the specifications in question are fairly representa- 
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tive of those now being adopted, I thought the 
results might be interesting and, perhaps, of value 
to some one else, and accordingly give them below. 

The live load consisted of two 86 ton engines on a 
wheel base of 52 ft. each, followed by a freight load 
of 3,000 lbs. per lin. ft. of track, or very nearly the 
same as Engine Loading No. 5, of the Keystone 
Bridge Co. specifications. The unit strains were 
7,000 Ibs. per sq. in. in the compression flange, 
8,000 Ibs. per sq. in. in the tension flange, next 
section; shear in the webs, 4,000 lbs. per sq. in.; 
shear on rivets, (nominal section on area of rivet be- 
fore upsetting to be used,) 7,000 lbs. per sq. in. ; 
bearing on rivets, 12,000 lbs. per sq. in. For the 
floor system,allowance for impact is made by adding 
25 per cent. to the live load. In the main girders 
the live load strains were increased as in the follow- 
iug table: 


For girders 30 ft. long and under, - - Mpc. 
" 30 ft. to50 ft. long, = - - _i™ 
“ 50 ft. to 75 ft. long, : - = 


The safety stringers were assumed to carry one- 
half the load that a main stringer carries. 
I took Mr. PEGRAM’s formula 


W = (= + *)s 78 + 0s + 1008 
‘ 
in which W = the shipping weight of the bridge ; 
s = the distance center to center of bearings ; 2008 = 
allowance for iron floor system ; 1008 = allowance 
for safety stringers. Starting with this form of ex- 
pression as a basis, I made several trials to find 
what values the constants would assume, in order 
that the resulting formula should give results, 
closely checking the actual weights of the bridges 
in question. The following formula was the result : 


4 
Applying this formula to the bridges referred to, I 
obtained results as given in the following table : 


Through Plate Girders, Two Lines of Safety 
Stringers. 


8 
Ww =(* + “)s 78+ 400 8 + 1008. 


8 
w=(7+=)s 78 + 400 x s + 100 x 8. 
4 


s = distance center to center of bearings. 





‘Shipping Weight Actual Shipping Per cent. 














| by Formula. Weight. Variation. 

Feet. | 

30.6 | 29631 29990 — 1.3 
36.33 37025 36505 + 1.4 
39.33 41077 40240 + 2-1 
45.33 49615 50280 — 1.3 
48.33 | 54087 54370 — 5 
56.33 | 66701 67536 —1.2 





The per cent. of variation is figured on the actual 
shipping weight as a basis. 

The allowance for safety stringers, computed on 
the assumption given in the specifications, I found 
to be correct by making a large number of com- 
parisons, the actual weights only varying one or two 
pounds on either side of the figures assumed in the 
formula. 

I would make, however, this modification: I 
think the allowance will not hold for panels in 
excess of 14 ft. For panels longer than this the 
weight per foot for safety stringers increases. In 
one case that I have in mind fora panel of 16.7% ins. 
the weight per foot of safety stringers was 135 Ibs. ; 
but as the panels for through plate girders hardly 
ever run over 13 or 14 ft., I think the alluwance will 
be found correct. Yours sincerely, 

ALFRED M. Mosscrop, 


[We have a highly interesting communica- 
tion and diagram from Mr. Pecram which will 
appear shortly, and which will be of interest 
for comparison with the above data, although 
it applies chiefly to bridges of larger span.— 
Ep. Ena. News. |! 


Wrought-Iron Piles vs, Sea Water. 


BLACK RIVER FALLs, Wis., March 2, 1888. 
EDITOR ENGINEERING NEWS: 

In your remarks following PETER C. HAINs’ letter, 
did you not make a mistake in saying that iron 
piles in Delaware bay corroded more “ below ” low 
water ? Should it not read “ above”? I have noticed 


that iron structures of all kinds were rusted away 
the most between high and low water. And as this 
process is simply an oxidation, and not the forma- 
tion of chlorides, it stands to reason that this would 
be so. The water excludes the oxygen of the air 
when the metal is entirely submerged in it; but 
when wet and exposed to the atmospheric oxygen, 
oxidation goes on more rapidly. While the pres- 
ence of chloride produces no chemical combination 
with the iron, it seems to increase the action of the 
oxygen. The formation of a coating of shells, I have 
noticed sometimes protects the iron above low 
water, and sometimes nearly up to high water. 
Steel stands the action of sea-water much better 
than iron. Yours respectfully, 
A. S. COOPER. 


{In the paper quoted by us, on Feb. 25, Mr. 
PARRISH says (p. 132) ‘* the most serious corro- 
sion is below the surface of low water beyond 
the action of the atmosphere, where,at certain 
points, there seems to be a concentration of 
the elements favorable to the most rapid 
deterioration, as is illustrated in pile ‘C,”’ 
where a hole 2 ins. deep and 1 in. wide, and 
another 4 ins. longand 14 in. wide and deep, 
occur.’’ On p. 134 he says—‘‘ It would then 
appear from the results of Capt. Brown’s ex- 
amination, which is confirmed by my own ob- 
servation, that the effect of the sea-water on 
the Brandywine Lighthouse is more serious 
below the surface of the water, where there is 
a constant, and uninterrupted chemical action 
in progress, than takes place either between 
wind and water or in the air, although the 
total amount destroyed may be greater in the 
latter case than in the former.”’ 

The italics above are ours, showing our quo- 
tation to have been correctly made. In the 
body of the paper Mr. Parris implies a dis- 
tinction between loss of section by oxidation, 
which attacks the exterior surface to a com- 
paratively uniform depth, and deep pits and 
seams chargeable to constant chemical action 
in the water combined with original impuri- 
ties in the iron. Mr. ParrisH distinctly says 
that the tops of piles extending a few feet 
above high water, though probably wet a part 
of every day, are only covered on the surface 
with rust,and show no appreciable diminution 
of diameter or seaming. 


Mr. J. F. Fuaae, M. Am. Soc. C. E., in con- 
nection with this subject of corrosion in 
wrought-iron piles, refers our readers to some 
valuable experiments made by Wm. Parker, 
Chief Engineer and Surveyor of Lloyd’s Reg- 
ister, London, and to be found in Van Nos- 
trand’s Magazine, vol. 34, p. 193, 1886. These 
experiments were made on several.mukes of 
common wrought-iron, best quality of the 
sime and mild steel. The samples were ex- 
posed on a London house-top for 455 days; 
under sea-water at the Brighton Pier for 437 
days; in the bilge-water of a ship trading to 
the East for 240 days, and in the boilers of 
three different vessels, one a collier and the 
others in the East India and China trade, for 
periods ranging from 264 to 361 days. The 
loss in decimals of a pound per each square 
foot of surface is givenin each case. In the 
samples a pari of the surface was milled 
bright, with the remainder milled on the edge 
only. Of the samples with bright surfaces, 
those in the boilers of the collier suffered 
most severely, and those exposed to bilge- 
water came next, The losses of those exposed 
to London atmosphere were almost as severe 
as those exposed for nearly the same time in 
sea-water ; in fact, the steel specimens gener- 
ally lost the most in the atmosphere. The 
average loss in sea-water for the milled sur- 
faces was as follows :— 


Common Wrought-iron 0.163 Ibs. per sq. ft of surface. 
Best ~—  —— 
Mild Steel - “ 0.207 “* ” ‘ “ oo 
Ep. Ena. News.) 





A Case in Point as to Bridge Floors and 
Pin-Connected Trusses. 


ALBANY, N. Y 
EDITOR ENGINEERING NEWS: 

The accident at the Apple River bridge on the 
Chicago, St. Paul & Kansas City Railway on the 
15th ult., illustrates the futility of relying for safety 
upon guard timbers and strong floors while the 
bridge trusses themselves are incapable of with 
standing the shock of a derailed car. 

Here was a bridge of 180 ft. span, finished only a 
few days before, proportioned in accordance with 
modern specifications and one that would be a 
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cepted by ninety-nine out of a hundred railroads as 
a thoroughly first-class structure 
floor of closely spaced ties, with wooden guard tim 
bers flaring at the abutments to catch and guide de 
railed cars. The ties were further secured in place 


It had a strong 


by spacing ribbons outside of the guard timbers. 
It does not appear that wooden posts had been 
planted in line with the trusses to protect the end 
posts, but in this case they would have done no 
good, since neither end post showed signs of having 
been hit. A freight train ran on the bridge with 
one car off the track. The derailed car rode the ties 
all right for two or three panel lengths and then 
‘“*slewed ” around, striking the trusses on both sides 


with the usual result. e 


This accident recalls a very similar one on a road in 
Pennsylvania about a year ago. A freight train 
with a derailed car ran on a bridge of about 120 ft 
span, and when partly across, the car, which was 
riding the ties, turned sideways just as in the Apple 
River case, and the rest of the train piled up against 
it. Besides a broken floor-beam and stringers both 
trusses were injured by the breaking of a tension 
member in each, the two broken members being di 
rectly opposite each other and supporting opposite 
ends of the same floor-beam. 

The difference between the two cases lies just 
here: that while the Illinois bridge went down and 
dropped the train into the hole, the Pennsylvania 
one (though of shorter span and much lighter con 
struction) withstood the shock, and after the wreck 
was cleared away, was shored up and traffic re 
sumed with little delay until it was convenient to 
replace the broken parts. 

The one was a pin-connected truss, the other a 
riveted lattice. The moral is obvious. 

CHAS. F. STOWELL. 

{|A still more conspicuous moral in each 
case, because a more immediate one, is that 
a re-railing guard would presumably have put 
both derailed cars back on the track, since 
the slewing was done on the bridge. Both in- 
cidents certainly go to controvert the position 
taken by Mr. Dartey of the Michigan Central 
Railroad, in our issue of Jan. 28, which we felt 
bound at the time to object to as unsound, 
and which was thus stated: 


“If the truth of railroad men’s experience could be 
known, the bulk of evidence, I think, would be in favor 
of letting a truck take its course across a bridge, in- 
stead of trying to turn it, or disturb it at the very point 
where it is most dangerous todoso. What burt can it 
do? It cannot force the car to one side far enough to 
strike the side of the bridge, nor can the truck itself 
get foul of any part of the bridge; therefore, 4s I have 
said, let it alone, and it will pass the bridge all right.” 


In both of these cases the truck took its 
course and went all right half way across the 
bridge, and then came to grief.—Ep. Ena. 
News. | 


A CANADIAN by the name of BARRY has invented 
an ingenious device for extinguishing car lamps in 
case of accident, which has recently been tested on 
the Boston & Lowell Railroad, and would seem to 
be simple enough to be worth adoption. A small 
reservoir under the car is charged once for all with 
compressed air from the brake pipes. Air can enter 
it at any time to keep up the pressure, but it can 
only escape through a valve operated by sliding 
weights, which are only caused to act by a violent 
collision or considerable tipping of the car. If they 
do act, the compressed air rushes through tubes te 
the top of every lamp chimney, and of course blows 
out the lamp. 
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Coming Technical Meetings. 


Engineers’ Club of Philadelphia, Pa.—Regular meet- 

pg, March 17. Secy., Howard Murphy. 1122 Girard St. 

Boston Society of Civil Engineers, Boston, Mass. 
—Annual meeting, March 21, at Young's Hotel, 4P. mM. Dinner at 
6P.M. Secy., 8. E. Tinkham, City Hall, 

Engineers’ Club of St. Louis, Mo.—Regular meeting, 
March 21, * St. Louis Water Supply" W. B. Potter. Secy., W. H. 
Bryan, 709 Market St. 


American Society of Civil Engineers, New York.— 
Regular meeting, March 21. Secy., John Bogart, 127 E. 23d Sr. 


Civil Engineers’ Club of Cleveland, O.—Regular mort- 
ing. March 27; Scientific Pursuits. Seoy., 0.0. Arey,31 Biacksiove 
Building. 


Engineers’ Club of Kansas City, Mo.—Regular meet- 
ng, April Secy., Kenneth Allen, 19 Deardorff Building. 


Association of North American Raliroad Superin- 
dents.—Next meeting in New York, April 9. 

American Water-Works Association.—Ausnual meetirg 
at Cleveland, O., Avril 17, 18, 19. Seoy. J. H. Decker, Hannibal, Mo. 

American Society of Mechanical Engineers.—Meet- 
ing at Nashville, Tenn., in Aprilor May. Secy., F. R. Hutton, 280 
Broadway, New ‘ ork City. 

Master Car Buliders’ Association.—Next convention at 
Alexand: ia Bay, N. Y; commencing June 12. Secy., M. N. Forney, 
45 Broadway, New York City. 


American Raliway Master Mechanics’ Association. 
—Next meeting at toe Thousand Islands, N. Y.; June 19. Secy.. 
Angus Sinclair, Chicago. 


Roadmasters’ Association of America-—Next meeting 
at W. shington, D.O. Sept. 11. Seov., H. W. Reed Waycross, Ga, 


Tue mills of the gods grind slowly, and so 
does the mill of the Brooklyn Bridge trustees ; 
but they are credibly reported to grind ex- 
ceedinely fine, and it would ill become this 
journal, at least, to question that the mill of 
the Bridge trustees has done so likewise, since 
the final result of the study which they have 
caused to be made of the questions raised in 
our issue of June 4 and June 11, 1887, is to con- 
firm exactly and completely every essential 
conclusion which we reached, both as to what 
can and should be done and as to what can- 
not and should not be done; as will be seen 
from the Report of the Board of Experts 
which appears in another column, with the 
first half of the report descriptive of the 
recommended plan. 

That it should have taken so long a time, 
more than nine months, to reach so evident a 
conclusion, nearly six months of which was 
spent in beginning to get ready to have the 
facts considered on which to base a conclu- 
sion, is a singular commentary on the cum- 
brousness of some public machinery, but 
after the Board of Experts was once effectually 
organized, which was not till Nov. 12, progress 
has been as rapid as could be expected, con- 
sidering that the regular duties of the Board 
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would not permit of holding meetings more 
than once a week; forin reporting on a 
matter of such importance, evenif a general 
conclusion is early reached, considerable time 
is necessary to make sure that no important 
points have been overlooked, and to deter- 
mine on the exact form and wording of the 
report. 


That the conclusion was in fact an ‘‘evi- 
dent ’”’ one, as we originally stated, is clearly 
indicated by the very emphatic and unquali- 
fied manner in which the Board of Experts, 
which is made up of conservative and well 
known men, has found itself compelled to 
speak of each half of the question originally 
under discussion. Of the system which we 
took two or three pages to show in detail was 
not safe the Board of Experts take five lines 
only to say: 

“As this system cannot possibly be operated without 
the employment of a complicated system of switches, 
frogs, crossings and signalling apparatus, of more 
than doubtful efficiency, we are satisfied that it con- 


tains elements of danger, of a gravity sufficient to pre- 
clude its consideration.” 


On the other hand, of the system which we 
then stated was vastly better than any other, 
the Board of Experts say: 


“Of all the plans submitted to our review. the one 
alone which seems hest to conform to the necessary 
conditions, isthe simple “Circulating System,” in which 
the obiectionable features of all the others above nefer- 
red to are eliminated. We have very carefully studied 
its pdaptability to all conditions of the bridge railway 
traffic, with the result of a decided and unanimous con- 
clusion in our minds that the simple circulating system 
is unquestionably the one which best and most com- 
pletely fits the conditions presented; and while deem- 
ing it not properly within the scone of this report to 
enter into extended details of the line of investigatio | 
and of the arguments which have led to this conclusion. 
doubtless it is proper that we should herein note some 
of Lhe leading advantages which this system is found 
to possess, and which have had great weight with us in 
deciding upon it as the one to be recommended to you.” 


The Board then enumerate nine such advan- 
tages, safety, simplicity, economy, con- 
venience, and what not, no one of which, we 
may add, gave us more satisfaction to seé 
cogently and forcibly put than the following: 


“Eighth.—It presents a ground plan of symmetrical 
shape and proportions, singularly well adapted fora 
superstructure of dignified beauty, and susceptible of a 
grandeur of architectural treatment in harmony sith 
the majestic proportion ofthe great bridge structure, 
to which it should form a fitting climax, worthy of the 
two great cities it links together.” 


The importance of this end, even from a 


purely utilitarian point of view, has been too 
long ignored. 


In respect to the horrible overcrowding of 
ears which now prevails on all kinds of street 
and elevated carsin New York, but nowhere 
to such aggravated extent as on the Brooklyn 
bridge, the Board also make some emphatic 
comments which we cannot but hope will bear 
fruit. They say: 


“We beg leave to draw your attention to an aspect of 
the case which has not apparently thus far reeceived 
the attention it deserves, and to respectfully suggest 
that the management of this great Bridge should as- 
sume the initiative in a manifestly much needed reform 
in our system of street car traffic generally. Yours 
being the only line of public travel, the management of 
which is wholly in the control of public authority, an 
example to others set by you, adding so materially to 
the comfort and safety of the travelling public, could 
not fail to secure its highest commendation; we refer to 
areform in the existing barbarous custom of allowing 
standing passengers to crowd the cars to more than 
double their seating capacity, sometimes carrying over 
one hundred in a car seating but forty. Under these 
circumstances, the slightest panic or apprehension of 
danger becomes at once seriously magnified.subjecting 
the weak. timid and helpless to a degree of nervous 
suffering certainly notin aceord with modern civiliza- 
tion, nor with a just regard to the rights and privileges 
ofothers. To remedy this, and give every passenger 
aseat would, by 1897, with the assumed minimum of 
traffic, require the ability to sirculate over six times as 
many cars in asingle hour as is done on the present 
system of three-car trains, forty trains per hour, and 
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over four and one-half times as many as will be moved 
under the four-car train system soon to be inaugura- 
ted.” 

This capacity and much more is provided in 
the recommended plans, and provided in so 
economical a manner, as is in partshown else- 
where, that the operating expenses need not 
be increased more than ten per cent. to handle 
nearly four times as many cars per hour (468 
instead of 120), without considering the saving 
by completely doing away with switching and 
switching engines, by which alone enough 
is saved to more than cover the interest on the 
probable first cost of the improvements com- 
plete, including the two large terminal build- 
ings. This being so, the chances seem good 
that it will not be long before the “ Brooklyn 
bridge problem ”’ will be a thing of the past, 
although ‘‘doubtful things are mighty on- 
sartin, ’’ especially in municipal politics. 


The Board of Experts give no further details 
as tothe 17 plans and modifications of plans, 
submitted to them, except that they all belong 
to one or the other of the following general 
methods of operation : 


I. The present ‘*‘ Tail Switching ’’ System. 
II. The ‘* Head House” System. 

IV. The ** Loop” System. 

III. The *‘ Circulating ’’ System. 


The last system was represented by only one 
plan, that recommended. The first two 
systems alone had been suggested when we 
first discussed the question in June last, and 
then declared the ‘*continuous circulation 
type, over an endless track”’ to be greatly 
preferable to either, giving at that time a rude 
cut of what has since become known as the 
‘circulating system,’’ which we wonder did 
not give the hint to some one of the other fea- 
tures of that type besides the endless circuit. 
This did not happen, however, although six 
or eight plans embodying the latter feature, 
but otherwise differing radically from the 
* circulating ’’ type, have been since brought 
forward, and are collectively termed the 
“loop ’’ type. 


It will be noticed that the report of the 
Board of Experts condemns the “tail switch- 
ing,’ ‘“‘head-house”’ and “loop” types as 
types, and not because of defects in the indi- 
vidual plans, which are not even mentioned; 
and this brings up a fact which it appears to 
us should in justice be mentioned. These 
three rejected types include all the methods 
of handling trains at termini now anywhere 
in use. They were invented to suit the needs 
of a far lighter traffic, and answer admirably 
for heavy traffic up to a certain point. But 
that point is already reached and passed, and 
it does not lie within the wit of man to stretch 
them still further without entirely inadmis- 
sible sacrifices of both safety and public con- 
venience. 


It is to be remembered that crowded traffic 
in the modern sense is a very recent thing; 


“even five years ago it existed nowhere in the 


world. The Brooklyn bridge cable tracks are 
already the most crowded bit of railway in the 
world. No other pair of tracks anywhere is 
carrying anything like the same _ traffic 
between single terminals, although the Third 
Avenue elevated is carrying more with two or 
three terminals at each end. A new system 
was necessary for these new needs; one which 
would enable enormous trains to load and un- 
load in a few seconds, in a very small area, 
with the simplest possible operating routine 
and with no frogs and switches, and with 
trains following almost immediately upon 
each other. For ordinary traffic these advan- 
tages are superfluous. For extraordinary 
traffic they are indispensible. 
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PropaBLy one of the thoughts which most 
frequently recurred to property holders and 
insurance men in this city during the recent 
great storm was the great danger in which the 
city lay from the outbreak of fires. About 50 
per cent of the alarm boxes were useless on 
account of the fallen wires ; the severity of the 
storm was such as to make it impossible for 
firemen to work with their usual efficiency; 
the cold was so intense that all forms of heat- 
ing apparatus were pushed to their full capac- 
ity, greatly increasing the liability to fire out- 
breaks ; and many streets were so deeply filled 
with snow that it was impossible to drag the 
heavy engines and trucks through them. For- 
tunately no very serious outbreaks occurred. 
At a fire in Laight street, two alarms were 
rung in and of the seven engines which were 
due, but four finally reached the fire and three 
of these only after long delay. The other three 
engines and two hook and ladder trucks were 
stalled in the snowdrifts and had to be aban- 
doned. The four companies in service suc- 
ceeded in confining the fire to the building in 
which it started. The fire department author- 
ities were well aware of the great responsibil- 
ity which lay upon them, and did all in their 
power to secure safety. With the cooperation 
of the police force a sort of fire patrol was kept 
up and the Fire Insurance Patrol Committee 
organized a special guard for watching the dry 
goods district which obviated to some extent 
the danyer from the broken wires. 


Bur the fact that many New York streets 
have been, during the greater part of this week, 
so blocked with snow as to be absolutely im- 
passable to the trucks and engines of the Fire 
Department is certainly cause for grave ap- 
prehension. It is true that such a complete 
blockade is the occurrence of a century, but it 
is also true that in the average winter there is 
generally some time when for a period of a 
week or more the fire department is consider- 
ably hindered in answering alarms by the 
depth of snow, especially in the less thickly 
settled districts in the upper part of the city. 
It would seem that this might be easily 
avoided at an expense small enough to render 
the plan feasible, by some simple device for 
putting the engines and trucks upon runners 
whenever the sleighing in the district they 
protect is better than the wheeling. A piece 
of channel iron ot the width of the wheel tire 
bent up at the end to fit the front wheel, with 
a few bolts and braces to hold itin place, would 
answer every purpose and by setting and fas- 
tening the wheels into it, an operation which 
need not take five minutes, the engine 
truck would be transformed into a sleigh which 
could be drawn over the snow much more eas- 
ily, safely and swiftly than the fire engines 
are generally drawn over New York pave- 
ments. What is applicable to New York is 
of course still more applicable to cities subject 
to greater snow falls which still keep their fire 
engines on wheels through the winter. 


Wuen one walks through some of the 
narrow streets in the office section and dry 
goods district of down town New York and sees 
the snow piled four or five feet deep over the 
whole width of the street; when he realizes 
the number of million dollars’ worth of prop- 
erty which are wholly at the mercy of an out- 
break of fire, and when he thinks of the poss- 
ible occurrence ofa conflagration, which, once 
beyond control of the fire department, nothing 
but want of fuel could stop, he is ready to agree 
that any possible additional effectiveness in 


our fire department should certainly be se- 
cured. 


AnotHeR lesson from the storm which will 
probably prove decisive is that tracks sunken 
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nan oper trench, such as Mayor Hewitt pro- 
posed for the proposed Elm Street rapid tran- 
sit line, are the most difficult of all to keep in 
working order in a snow storm. The ele- 
vated lines did nobly in the storm. They were 
interrupted during some 36 hours while it 
continued, indeed, fcr the first time in their 
history, but as soon as it stopped began oper- 
ating almost immediately. Tracks laid in an 
an open trench would be sure to be blocked 
several times each winter, because even a 
moderate storm will half fill them if there 
be any wind. Because of this feature in the 
New York Central tracks they were the last 
entering the city to be made passable, yet their 
conditions are not nearly so bad as would ob- 
tain in an open trench some miles long, be- 
cause that form of roadbed exists only on short 
sections. On the other hand an underground 
road would not be likely to be interrupted at 
all by any storm whatever, 


We happened to see about a week ago a 
paragraph stating that there was a certain 
competition going on in the Signal Service 
office between a certain army officer and a 
certain civilian, with a view of determining 
not only their individual competency, but 
which class of men was likely to prove most 
efficient for that duty. We remember think- 
ing at the time that the suggested method 
was a rather absurd one, but in view of the 
late storm, we think the Chief Signal Officer 
might select the class which was not on duty 
when it began ‘“‘and make no mistake,” for 
the office has never made a more ridiculous 
fiasco, nor one for which it is more difficult to 
imagine any excuse. The storm was almost 
continental in extent; it was phenomenally 
violent, phenomenally unseasonable, phe- 
nomenally prolonged, and a phenomenal com- 
bination of heavy wind and heavy snow. There 
must have been signs of such an event some- 
where, for at least 24 hours ahead, which even 
the wayfaring man need not mistake if he 
kpew anything at all about meteorology, yet 
almost at the instant the storm was begin- 
ning, came the prediction, ‘‘ clearing colder 
weather, preceded by light snow.”’ 


The peril of the city from fire, from the com- 
bined causes of broken telegraphic circuits, 
impassable streets, and fierce winds, certainly 
should lead to the burying of the police and fire 
wires underground if none others are placed 
there. Had a fire in one large inflammable 
building gained a good start it could hardly 
have failed to ignite a block, and with one 
large block on fire, the Chicago catastrophe 
might well have been far outdone. Because 
the result did not happen, the usual tendency 
is to ignore the danger as well, but as thou- 
sands of people must have been impressed 
with it, we trust it will not prove so in this 
ease. The fire wires at least, should be beyond 
the reach of storms in a city like New York. 


THE immense difference in the practical 
working loads of American and Eurepean 
locomotives is illustrated by a table contained 
in a paper on the “‘ most economical speed for 
freight trains, together with the effect upon 
the running cost of the speed, the varying 
grades and curves of the track and the weight 
of the traffic, by Prof. Atsert Frank, of the 
Technological School at Hanover,’’ from 
whom we recently published a letter on 
this subject. The table is primarily for the 
purpose of illustrating the effect of speed 
on tractive capacity but it sheds all the more 
light on the comparative work done by Ger- 
man and American locomotives, because it 
was not intended for any such purpose. We 
add for comparison the working loads for an 
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American Consolidation engine with 40 tons 
of 2,000 lbs., as compared with the load hauled 
by a German engine with 38} tons of 2,204 Ibs. 


Gross Weight of Train in tons of 2,204 lbs. which can be 
hauled by an Engine having 38.5 tons on drivers, 42s 
short tons at various velocilies. 


Miles per Hour. 











Grade Ameri “an 
per . ] =1 azht 
cent 10 11 12 15 17% Consol’n 
level 1941 1782 1432 1183 = 996 2430 
0.20 1066 977 786 651 547 1597 
0.33 814 742 5Y7 493 44 1300 
0.50 619 565 453 372s 312 1041 
1.00 348 317 250 201 165 6i4 


The Consolidation engine has 40 tons of 2,000 bs, on 
drivers and the loads given are also tons of 2,000 lbs. 

The contrast is certainly most instructive, 
not only in the absolute loads but in the com- 
parative effect of grades, which is much less 
with American engines because of the higher 
rate of adhesion they work upto. The enor- 
mous alleged decrease of hauling capacity, 
from slight increments of speed, which is 
shown above, corresponds to nothing in 
American practice, nor, we believe in German, 
but it is made the basis of quite elaborate val- 
culations. That it should be so, well illus- 
trates the German peculiarity of being in- 
tensely theoretical. 


A fine example of ‘English as she is wrote”’ 
in foreign technical journals by gentlemen 
who wish to interest English-speaking people 
—and succeed in doing so—has been sent us 
by a subscriber, who cut it a year or so ago 
from a German technical paper. It is sur- 
rounded in the original with some filagree typ- 
ographical work which we cannet attempt to 
imitate from the resources of our printing 
office, but the business part of it is verbatim 
et literatim as follows: 


One surches succour 


for realizing a new invention in carting, which inab- 
les to cart by only pression, in the manner, that one 
can move, by any means of any‘load of the lever, a load, 
at least 3 or 4times heavier and 'urger on every street, 
like if it was drown by horses. The manner of moving 
is simple, quite natural, imitating that of living beings, 
In order to erect a greater specimen of this macuinery, 
and to get a foreign patent-protection, 2000 francs are 
wanted. 

He who wi'l gives succour to these expenses, is to 
receive an according provision and to get back his mo- 
ney within an year’s time, 5050 

The inventors adress can be had at the expedition of 
the ,, Vaterland’’, where also a testimony may be seen, 


We trust our friend found his succour, but 
he was surching it in the wrong place, He 
should have come to ENGINEERING News, where 
at last he gets a very conspicuous advertise- 
ment free, but too late, we fear, to do him any 
good, 





The Metropolitan Development of New York, 


The large inset map which accompanies this 
issue, showing the “* Relative Residence Areas 
of New York and Brooklyn in Equidistart 
Belts from the New York City Hall” telis a 
story which has attracted singularly little at- 
tention—perhaps one might more truly say, 
no attention—from the people of New Yorkand 
Brooklyn, considering how vitally important 
it is to the future of those cities, viz. ; how abso- 
lutely indispensable it is to the future of this 
metropolis as a whole that the East River 
should be practically eliminated as an im- 
pediment to internal transit between New 
York and Brooklyn. 

It is, in our judgment, the most important 
feature of the plans for the improvement of 
the Brooklyn bridge transit facilities which 
have been recently recommended by the 
Board of Experts that they for the first time 
bring forward an easy and inexpensive way of 
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doing this. Their report, and the first part of 
the report submitted to them descriptive of 
the recommended plan, appears elsewhere in 
this issue; but we are not concerned with the 
details of that particular plan; still less have 
we any purpose or intent to enlarge upou its 
merits‘or demerits, to do which would be inap- 
propriate to these columns. All we aim to do, 
which is quite enough for one article, is to 
bring out as clearly as possible the general 
nature of the problem of municipal develop- 
ment tor New York, and the importance to 
both New York and Brooklyn of fixing on 
some plan, any plan, for eliminating the East 
river as an impeding factor to the symmetri- 
cal growth of the metropolis as a whole. 

We need hardly say that the natural mode 
of growth of large cities, when not interfered 
with by topographical causes, is by a circular 
spreading of population in all directions, the 
residence area under these conditions increas- 
ing as the square of the distance from the 
center, London, Paris, Philadelphia, Boston 
(to some extent) and various other great cities, 
are examples of this law, under which the 
available residence area increases so rapidly 
that no serious congestion of population is 
possible, with its attendant evils of high rents, 
heavy expenses and wretched living. It has 
been possible to some extent in the past, be- 
cause of the lack of quick and cheap internal 
steam transportation, which is a very modern 
thing, but it is no longer possible in such 
cities on a considerable scale, and it is a well 
known fact that so much of it as has come 
down as a heritage of the past is rapidly di- 
minishing under the stimulus of improved 
methods of internal transportation, where they 
exist. 

A still larger class of cities, of which Chi- 
cago, Brooklyn and Liverpool may be taken 
as types, are restricted topographically to a 
fan-like or semicircular process of develop- 
ment, instead of to a circular. In fact, as 
every great city in the world is situated either 
on a river or large body of water, this fan-like 
process of development may be said to be 
characteristic of all great cities, except, per- 
hups, London and Paris, since even a small 
river, like the Delaware at Philadelphia, suf- 
fives to greatly impede the complete circular 
development. 

But even where, as at Chicago or at Brook- 
lyn, the area open for growth is strictly semi- 
cireular, so that the development of the city 
must be purely fan-like, the same general law 
holds that the available residence area in- 
creases as the square of the distance, nor does 
the loss of the other half of the circle make so 
much difference in the convenient growth of 
the city as might be supposed. The resi- 
dence area within a given distance, indeed, is 
only half as great, but as it requires a com- 
paratively small distance further to double 
the available area the necessary distance to in- 
clude an equal area is only 41 per cent. greater 
(1 to £2) in a “ semi-circular ”’ city than in a 
‘circular ’’ one, so that they compare as fol- 
lows: 

Comparative Radial Distances to include Equal Areas, 


In ‘“cireular” In “semi-circular” Areain sq. miles 
cities like cities like Chicago included by the 
London. or Brooklyn, given radius, in 


each case, 
miles miles 
2 2.83 12.57 
3 4.04 28.27 
4 5.66 50.27 
5 7.07 78.58 
6 8.49 113.10 
7 9.90 153.94 
8 11,31 201.06 
9 12,73 254.47 
19 14,14 314.16 


In each case the distance given for the 
‘semi-circular ”’ city is 41.4 per cent. greater 
only than for the complete circular develop- 
ment, which is not a particularly burdensome 
addition. Even in case a city be so situated as 
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to be able to grow over one quadrant only (90°) 
of a complete circle, the distances only need 
to be twice as great to include equal areas, 
and a city which can expand over an area 
covering three-quarters of a complete circle 
(270°) only needs to extend 154 per cent. farther 
to include an equal area. In other words, to 
include an area of 50 sq. miles: 

miles 


A “circular” city like London or Paris, growing 
freely in all directions, extends outward from its 
center for a distance Of. ...-.-..ccecceeececeee wees 4 

A city having only three quadrants of a complete 
circle to expand in, will extend outward a dis- 
GIRO Gls 00 c008c ce oe cdnccd donesssess ceo -weccoaepetsass 4.62 

A “semi-circular” city, like Chicago or Brooklyn, 
having only two quadrants of a circle to expand 
in, will extend outward from the center for....-. 5.66 

A city having only one quadrant of a circle to ex- 
pand in, the other three quadrants being occu- 
pee by water or otherwise uninhabitable or 

naccessibie, will extend outward from its center 
(4, @, CPOE TOR ocncecsccwcvccraccscccccstecaceeas sche 8 


We recall no city of much size which has 
only one quadrant of a circle to grow in, but 
there are a number which have practically 
about three quadrants available, and it will 
be seen that in neither of the first three cases 
is the difference of distance to include the 
same area a very serious matter, while even in 
the last class, us the business center of a 
“single quadrant” city would not be at the 
very apex of the quadrant but a mile or so 
back of it, the radial distance above to in- 
clude the same residence area would really be 
only 6 or 7 miles, instead of 8 miles. So that 
the comparison with even an unrestricted cir- 
cular development is not so very unfavorable, 
even in this extreme case. 

But New York is peculiar among the great 
cities of the whole world (and even among the 
second and third rate cities), in that its devel- 
opment is purely linear. Instead of the avail- 
able area increasing as the square of the 
distance from the center, or even increasing 
directly as the distance, the increment of area 
rather grows less as the distance increases. 
The map of Manhattan island resembles 
nothing so much as the headof a gigantic sea- 
serpent, or perhaps tadpole, of which the City 
Hall Park is the eye and the head the widest 

-part. If the area of Central Park be conceived 
to be taken out of the coast line instead of thé 
center of the island the resemblance is still 
more striking. Even including the fragment 
of the ‘‘ Annexed District’’ (Morrisania) shown 
on our map, the total available area within 
given distances from the business center of 
the city makes the following very unfavor- 
able comparisons with ‘ circular ”’ cities like 
London or “‘semi-circular’’ cities like Chicago: 

Available Residence Area, sq. miles. 


Withinara- i N. Y. and 

diusfrom London Chicago New York | Bk’n to- 

the center of gether. 
1 mile 3.14 1.57 1.8 1.8 
3 miles 12.57 6.28 4.1 5.9 
ee 28.27 14,13 6.1 9.7 
> 50,27 25.13 8.0 16.6 
Te: 78.54 39.27 9.5 26.1 
—- 113.10 56.55 10.9 40.1 
ec 153.94 76.97 12.5 56.9 
. 201.06 100.53 14.4 69.3 
ees 254.47 127,23 17.4 59.5 


{The Brooklyn area includes pase much of each belt 
as is shownon the map herewith. There is rea:ly a good 
deal more available area in the 8th and 9th mile belt 
than is shown on the map. although a part of each, out- 
side the _ of the map, is lost by arms of the sea and 
marshes. 


Under these conditions very grave evils, 
which have been and will continue to be 
serious impediments to the growth of the city, 
have arisen in New York. The magnificent 
harbor and water ways which have made it the 
great city that it is have not been wholly un- 
mixed blessings, since they have forbidden a 
natural mode of growth. Rents and land 
values are very high; living expenses are 
high; in the sections inhabited by the poor, 
who must constitute the vast majority of every 
great city, a terrific congestion of population 
has resulted, far greater than exists on a large 
seate in any other civilized city. Despite the 
fact that all kinds and grades of wage-earners 
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earn more and spend more (because they must 
to live) than suffices for a certain decent 
luxury in Philadelphia or London, their 
homes in New York are poor and squalid to a 
degree. London has grown up under different 
and much less favorable social conditions than 
New York, so that there is vastly more misery 
there than there would be under American 
conditions, but the contrast in the condition 
of the poor in New York and Philadelphia is a 
painful one indeed. Wages are decidedly 
lower in Philadelphia, but almost every work- 
ing man has a home and a roof of his own, 
whereas in New York few heads of a family can 
afford it on incomes of less than $3,000 or 
$4,000 a year. As a consequence, the whole 
eastern third of the city, beyond the Bowery 
and Third Avenue, a few oases excepted, is 
one vast and squalid tenement region,crowded 
to suffocation with human beings, and a 
breeding place of wretchedness and crime. 

The western two-thirds of the city has spots 
of the same character, but in the main it is 
given up to the homes of the well-to-do. Even 
here, however, the same relative conditions 
obtain; rents are extremely high; those 
wretched substitutes for homes known as 
** boarding-houses ”’ and “ flats ’’ abound more 
than anywhere else on the civilized globe; all 
provisions and supplies are dear,both because 
of the rents and cost of living, and because of 
the distance they must be carted. As a conse- 
quence tens of thousands of families are 
spending $3,000 to $8,000 a year to maintain 
more or less ‘ style” in three or four rooms, 
who could even in Boston or Philadelphia, 
and still more in smaller cities, live in band- 
some and roomy homes for much less money. 

Nevertheless, in spite of the fact that in 
every commercial or manufacturing establish- 
ment every one from the manager to the office 
boy must earn more and live worse than 
he would anywhere else for the money, New 
York grows rapidly, but its growth will never 
be as fast nor as great as if these disadvan- 
tages were remedied without sacrifice of its 
unique and unequalled advantages as a com- 
mercial metropolis, which have made it what 
itis. The one way to do this is To EXTEND THE 
RESIDENCE AREA, which can only be done ef- 
fectually by the practical elimination of the 
East river as an obstacle to quick and cheap 
transit. The map which we publish, and 
which the Board of Experts for the New York 
and Brooklyn bridge have attached to their 
report, makes this too clear for doubt. In 
fact Brooklyn has for thirty years been the 
relief-valve for New York against conditions 
which would have otherwise have long since 
become intolerdble. A city of 836,000 people 
has grown up there, against perhaps 1,450,000 
in New York proper, or some 2,500,000, includ- 
ing Jersey City and other metropolitan 
suburbs,making New York already the second 
city of the world. 

But New York is plainly destined to be not 
the second but the first city of the world. [If 
the 30,000,000 of people on the little island of 
Great Britain can support a metropolis of 
4,000,000 it needs no demonstration that not 
5,000,000 nor 8,000,000 nor possibly even 10,000,- 
000 will be the ultimate limit to the population 
of New York. Where are the people to go to, 
except to Brooklyn? 

Across the Hudson river, on the west, there 
is practically no available room until the 
other side of the Jersey flats are reached, 
some six miles off. The area nearer New 
York is given up to salt marshes, mosquitoes, 
enormous railway terminals and the Palisades. 
A bridge over the Hudson river may result in 
the building up of a great city at Newark and 
Orange, but at much disadvantage. 

To the north, beyond the Tease of our map, 
the area broadens out somewhat, but not very 











Marcu 17, 1888 


much until we get 15 or 16 miles from the 
City Hall, in other words, beyond the reasona- 
ble limits of city growth. The little sketch of 
this region below shows this clearly. There 
will be in time another great city, north of 
the Harlem river, but it will grow up under 
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LAND AND WATER AREA IN THE VICINITY OF New YORK. 
(The dotted rectangle shows the limits of our large 


inset map.] 
the great disadvantage of a 10 or 12-mile ride 
to the business center of the metropolis; for 
there can be no reasonable doubt that this 
will for a century to come (see diagram in 
ENGINEERING News, Feb. 18, 1888), be within 
the area colored dark on the map. 

In the meantime the population of the 
metropolis as a whole is increasing in an 1N- 
CREASING geometrical ratio (see investigation of 
Mr. Rupoies Herne in ENGINEERING News of 
Jan. 15, 1887,) and the island itself needs only 
afew years more to crowd it to repletion. 

On the other hand, there is still room to add 
a million of new homes at reasonable rates 
within reasonable distance of the business 
center in the great Brooklyn area shown on 
our map, which looks asif it had been planned 
by nature to be the residence area for the 
New York business section. Nearly all of it 
has a dry and sandy soil, and is high and 
easily drained, while a large part of it is pre- 
eminently attractive for residence, except for 
its one great drawback, comparative inaccess- 
ibility. In all, within a distance of 94 miles 
from the New York City Hall there is about 
7} times the available residence area that 
there is on Manhattan island as shown in the 
following table : 

Ratio of the Area of Each Residence Belt in Brooklyn 
to the Area of the Corresponding Belt in New York. 

(In this table the ares marked 3 Miles, 4 Miles, ete. are 


assumed to pass through th 
oart ences onan ug e center of each belt. All 


Belt Area in Sq, Miles Ratio 
$M N.Y, ‘Sida, N. ¥. BkI’n. 
: 1.9 4.3 1to 2.24 
He} 16 5.8 1” 362 
oM 1.5 11.0 zt 
‘3 1.3 13.7 1 * 10.54 
oa 1.7 15.6 1“ 9.18 
0.9 13.2 1 “ 500 
Total 8.9 63.6 1 ** 7.15 


The great city which now oceupies a fifth or 
a sixth of this area has grown up under great 
disadvantages, except as respects the little 
fraction of it within walking distance of the 
ferries. To reach the rest of it, a man has 
had to walk to the ferries, risk frequent 
delays thereon, scramble for a seat in the 
horse-car, take a long and slow ride therein, 
and perhaps change to still another vehicle 
to reach the point from which he finally 
walks to his home. Thus he has consumed 
from 60 to 80 minutes in reaching points io 
the 4 mile to 7 mile belts, which are reached 
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on Manhattan island in 20 to 30 minutes by a 
continuous and comfortable trip. It is almost 
as long a trip, and a much more uncomfort- 
able one, to reach up-town New York from this 
region than itis from Philadel phia,90 miles off. 

‘The inevitable tendency has been to make 
Brooklyn a second class town. Rents are vastly 
cheaper there than in New York; a fixed in- 
come will go much further there, but as a rule, 
with of course many exceptions, only those who 
feel obliged to make their income go as far as 
possible have been willing to put up with the 
discomforts of living there, in comparative 
exile. This fact is so notorious that it is need- 
less to enlarge onitfurther: The consequence 
of these conditionsis visible in the following 
table : 
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lyn, just as a nearly equal number uses the 
horse-cars in New York, but balancing one of 
these against the other, and neglecting both, he 
would surely conclude that if 150,000,000 people 
per annum were passing to and from the up- 
town residence area and the down-town busi- 
néss section, at least as many were coming from 
the Brooklyn area seven times greater, and 
perhaps two or three times as many. After 
computing that if equal areas at equal dis- 
tances were contributing equal traffic there 
would be 7} times as many passengers from 
Brooklyn es from upper New York, or 1,087,- 
500,000 passengers per annum, he would prob- 
ably estimate that there were in fact 300,000,- 
000 or 400,000,000, 

If told that, instead of any of these numbers, 


Comparative Areas, Assessed Valuation, and Assessed Valuation per Square Mile of the Belts at Equal Distances 
from the NEW YORK UVity Hall in the Cities of New York and Brooklyn, as Shown in the Accompanying Map. 




































New YorgE. BRooKLYN. 
Assessed ed Val A Assessed Vv 
Belt from City Hall. . Are® Value in Assessed Value ree. | Value in Assessed Valuc 
8q. miles. millions. per 8q. mile. 8q. miles. | millions, per 8q. mile. 
Below City Melk. 0.5 159.4 $318,800,000 —— 
C. H. to 1 M. 1-3 170.1 130,800,000 — 
1to2 M. 2.3 213.9 93,000 000 0.9 66.3 73,700,000 
|\———_|_—_—_ hd selena bicdcieeteaaeastial 
Feu Saetoege 41 543.4 $132,500,000 0.9 66.3 $73,700,000 
eel —————— emcee | ee —_ 
2to3 M. | 2.0 194.8 | $97,400,000 2.7 | 88.0 $32,600,000 
3to4 M. 1.9 186.8 98,300,000 5.0 114.9 23,000,000 
4to5 M. La 71,100,000 8.0 | 66.7 8,300,000 
5to6 M, | 1.4 56 500,000 12.6 36.2 2,900,000 
6 to 7 M. oa 29,700,000 15-2 19.2 1,200,000 
7to8 M. | 1.9 25,000,000 10.5 7.0 400,000 
8to9 M. | 3-0 12,300,000 7.2 3.0 
‘Tetel_sestiouge 13.3 $52,600,000 61.2 335.0 $5,470,000 









Note.—Brooklyn is considered for the ne of this table to include the entire area of Long Island, aS 


shown in the map, and nothing beyond the 
as nearly as may be, $401,300.000. 


mits of the map. 


The assessed valuation (1887) of this whole area is, 


The area of both New York and Brooklyn which lies within a distance of 2 miles of the New York City Hall is 
regarded as the business section, and colored dark olive. In reality the area thus colored in Brooklyn is for the 
most part a choice residence section, its value per square mile being about that of New York resideuce property 


above 59th Street. 


The assessed valuation in both New York and Brooklyn is supposed to be somewhat less than 60 per cent. of 


the market value. 


The areas given exclude all park areas. Noattempt has been made to make the areas precise. 


been simply scaled from the map. 


They have 


The valuation of each ward, in millions of dollars and fractions, is shownin red. The fraction of this valua- 
tion appertaining to each mile belt has been estimated,as also the valuations uf the outlying towns, which are not 


given on the map, 


Now if we may suppose an intelligent inhab- 
itant of the moon to be suddenly landed in 
this metropolis, to be told that it was inhab- 
ited by one of the wealthiest, most enlightened 
and most progressive people in the world, to 
be shown the map which we publish in this is- 
sue, and to be told that in the.effort to eliminate 
the East river this people had constructed the 
greatest and most costly bridge in the world 
to connect New York and Brooklyn, a bridge 
capable of carrying over a million people daily, 
so far as the structure itself is concerned ; and 
if he were told, furthermore, that on the little 
area of Manhattan Island fully 200,000,000 
people yearly were carried back and forth in 
elevated trains, and as many more by horse- 
cars, and that of this total fully 150,000,000 ele- 
vated passengers and 50,000,000 horse-car pas- 
sengers were carried to and from their homes 
to the down-town business section only ; and if 
he were then asked: what this people had done 
to facilitate communication with the Brooklyn 
area, via the bridge.—what would be his prob- 
able response? 

Surely it would be that the Brooklyn people 
tor their own convenience, and the Brooklyn 
property owners for their own profit, must 
have united in an effort to exhaust the re- 
sources of engineering to place Brooklyn 
strictly on an equality with New York as re- 
spects transit conveniences, so that the resi- 
dent on any one of the colored Brooklyn belts 
would be able to reach his New York office as 
quickly and as conveniently as from the belt 
of like color in New York, at a like distance 
from the business center. He might probably 
surmise, as is the fact, that 45,000,000 or 50,000,- 
000 people perannum, living convenient to the 
river front would patronize ferries from Brook- 


there were only 30,000,000 passengers per an- 
num coming to New York from this great area, 
and that these used the bridge only under con- 
ditions of great discomfort, viz., over crowded 
cars, transhipmentat the bridge terminus, and 
slim chance of getting a seat afterwards, what 
would be his further conclusion? 


Surely that the boasted enterprise and fore- 
sight of this people had been somewhat over- 
praised; and such we think must be the con- 
clusion of any one, should the present state 
of things continue much longer, for hereafter 
at least there can be no excuse for it. Hereto- 
fore there has been no definite plan for doing 
anything better than is now done, but in the 
report of the Board of Experts which we pub- 
lish herewith there is at least one method re- 
commended unequivocally for accomplishing 
the ends which we have noted at practically 
no expense, since the cost is met by a saving 
in annual operating expenses. If there be a 
better plan, let it by all means be adopted. 
We are not writing in the interest of that or 
any particular plan, but simply to point out- 
that the present state of things is an absurdity 
which should no longer be tolerated. It is 
plainly within the powers of engineering to 
connect Brooklyn and New York as completely 
as if the East river did not exist, and it should 
be done if it would cost $20,000,000 or $30,000,000 
instead of practically nothing, for the simple 
reason that it will pay. The Brooklyn area 
shown has already an assessed valuation of 
some $400,000,000. Give it sufficiently excellent 
transit facilities and who that examines the 
tabular contrast above can doubt that this 
valuation can be doubled? But if it were 
merely increased 10 per cent. by expending 
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doing this. Their report, and the first part of 
the report submitted to them descriptive of 
the recommended plan, appears elsewhere in 
this issue; but we are not concerned with the 
details of that particular plan; still less have 
we any purpose or intent to enlarge upon its 
merits or demerits, to do which would be inap- 
propriate to these columns. All we aim to do, 
which is quite enough for one article, is to 
bring out as clearly as possible the general 
nature of the problem of municipal develop- 
ment tor New York, and the importance to 
both New York and Brooklyn of fixing on 
some plan, any plan, for eliminating the East 
river as an impeding factor to the symmetri- 
cal growth of the metropolis as a whole. 

We need hardly say that the natural mode 
of growth of large cities, when not interfered 
with by topographical causes, is by a circular 
spreading of population in all directions, the 
residence area under these conditions increas- 
ing as the syuare of the distance from the 
center. London, Paris, Philadelphia, Boston 
(to some extent) and various other great cities, 
are examples of this law, under which the 
available residence area increases so rapidly 
that no serious congestion of population is 
possible, with its attendant evils of high rents, 
heavy expenses and wretched living. It has 
been possible to some extent in the past, be- 
cause of the lack of quick and cheap internal 
steam transportation, which is a very modern 
thing, but it is no longer possible in such 
cities on a considerable seale, and it is a well 
known fact that so much of it as has come 
down as a heritage of the past is rapidly di- 
minishing under the stimulus of improved 
methods of internal transportation, where they 
exist. 

A still larger class of cities, of which Chi- 
cago, Brooklyn and Liverpool may be taken 
as types, are restricted topographically to a 
fan-like or semicircular process of develop- 
ment, instead of to a circular. In fact, as 
every great city in the world is situated either 
ona river or large body of water, this fan-like 
process of development may be said to be 
characteristic of all great cities, except, per- 
haps, London and Paris, since even a small 
river, like the Delaware at Philadelphia, suf- 
lives to greatly impede the complete circular 
development. 

But even where, as at Chicago or at Brook- 
lyn, the area open for growth is strictly semi- 
cireular, so that the development of the city 
must be purely fan-like, the same general law 
holds that the available residence area in- 
creases as the square of the distance, nor does 
the loss of the other half of the cirele make so 
much difference in the convenient growth of 
the city as might be supposed. The resi- 
dence area within a given distance, indeed, is 
only half as great, but as it requires a com- 
paratively small distance further to double 
the available area the necessary distance to in- 
clude an equal area is only 41 per cent. greater 
(1 to £2) ina “‘ semi-circular ”’ city than in a 
* circular’? one, so that they compare as fol- 
lows: 

Comparative Radial Distances to include Equal Areas, 
In “semi-circular” 
cities like Chieago 

or Brooklyn, 


Areain sg. miles 

included by the 

given radius, in 
each case. 


In “cirenlar” 
cities like 
London, 


miles 

2.83 12.57 
4.4 28.27 
5 66 50,27 
t 7.07 78.54 
6 8.49 113.10 
7 9.90 153.94 
8 11.31 201.06 
9 12.73 254.47 
) 14,14 314.16 


In each case the distance given for the 
‘semi-circular ’’ city is 41.4 per cent. greater 
only than for the complete circular develop- 
ment, which is not a particularly burdensome 
addition. Even in case a city be so situated as 


rites 


1 


to be able to grow over one quadrant only (90°) 
of a complete circle, the distances only need 
to be twice as great to include equal areas, 
und a city which can expand over an area 
covering three-quarters of a complete circle 
(270°) only needs to extend 154 per cent. farther 
to include an equal area. In other words, to 
include an area of 50 sq. miles: 

miles 


A “‘cireular” city like London or Paris, growing 
freely in all directions, extends outward from its 
center for a distance of 

A city having only three quadrants of a complete 
circle to expand in, will extend outward a dis- 
tance of 

A “semi-circular” city, like Chicago or Brooklyn, 
having only two quadrants of a circle to expand 
in, will extend outward from the center for 

A city having only one quadrant of a circle to ex- 
pand in, the other three quadrants being occu- 
pied by water or otherwise uninhabitable or 
inaeccessibie, will extend outward from its center 
(i. e., apex) for 


We recall no city of much size which has 
only one quadrant of a circle to grow in, but 
there are a number which have practically 
about three quadrants available, and it will 
be seen that in neither of the first three cases 
is the difference of distance to include the 
same area a very serious matter, while even in 
the last class, us the business center of a 
“single quadrant” city would not be at the 
very apex of the quadrant but a mile or so 
back of it, the radial distance above to in- 
clude the same residence area would really be 
only 6 or 7 miles, instead of 8 miles. So that 
the comparison with even an unrestricted cir- 
cular development is not so very unfavorable, 
even in this extreme case. 

But New York is peculiar among the great 
cities of the whole world (and even among the 
second and third rate cities), in that its devel- 
opment is purely linear. Instead of the avail- 
able area increasing as the square of the 
distance from the center, or even increasing 
directly as the distance, the increment of area 
rather grows less as the distance increases. 
The map of Manhattan island resembles 
nothing so much as the headof a gigantic sea- 
serpent, or perhaps tadpole, of which the City 
Hall Park is the eye and the head the widest 


-part. If the area of Central Park be conceived 


to be taken out of the coast line instead of the 
center of the island the resemblance is still 
more striking. Even including the fragment 
of the ‘‘ Annexed District’’(Morrisania) shown 
on our map, the total available area within 
given distances from the business center of 
the city makes the following very unfavor- 
able comparisons witb ‘ circular ”’ cities like 
London or “‘semi-circular”’ cities like Chicago: 
Available Residence Area, sq. miles. 


Withinara- 
dius from 
the center of 


N. Y. and 
Bk’n to- 
gether. 


London Chicago New York 


3.14 
12.57 
28.27 
50.27 
78.54 

113.10 
153.94 
201.06 
q 254.47 59.5 


{The Brooklyn area includes only so much of each belt 
as is shownon the map herewith. There is realy a good 
deal more available area in the 8th and 9th mile belt 
than is shown on the map,although a part of each, out- 
side the limits of the map, is lost byarms of the seaand 
marshes.} 


Under these conditions very grave evils, 
which have been and will continue to .be 
serious impediments to the growth of the city, 
have arisen in New York. The magnificent 
harbor and water ways which have made it the 
great city that it is have not been wholly un- 
mixed blessings, since they have forbidden a 
natural mode of growth. Rents and land 
values are very high; living expenses are 
high; in the sections inhabited by the poor, 
who must constitute the vast majority of every 
great city, a terrific congestion of population 
has resulted, far greater than exists on a large 
seate in any other civilized city. Despite the 
fact that all kinds and grades of wage-earners 


1.8 


1 mile | 
| 5.9 
| 


3 miles 
as 9.7 
16.6 
26.1 
40.1 
56.9 
69.3 
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earn more and spend more (because they must 
to live) than suffices for a certain decent 
luxury in Philadelphia or London, their 
homes in New York are poor and squalid to a 
degree. London has grown up under different 
and much less favorable social conditions than 
New York, so that there is vastly more misery 
there than there would be under American 
conditions, but the contrast in the condition 
of the poor in New York and Philadelphia is a 
painful one indeed. Wages are decidedly 
lower in Philadelphia, but almost every work- 
ing man has a home and a roof of his own. 
whereas in New York few heads of a family ean 
afford it on incomes of less than $3,000 or 
$4,000 a year. As a consequence, the whole 
eastern third of the city, beyond the Bowery 
and Third Avenue, a few oases excepted, ie 
one vast and squalid tenement region,crowded 
to suffocation with human beings, and a 
breeding place of wretchedness and crime. 

The western two-thirds of the city has spots 
of the same character, but in the main it is 
given up to the homes of the well-to-do. Even 
here, however, the same relative conditions 
obtain; rents are extremely high; those 
wretched substitutes for homes known as 
**boarding-houses ”’ and “‘ flats ’? abound more 
than anywhere else on the civilized globe: all 
provisions and supplies are dear,both because 
of the rents and cost of living, and because of 
the distance they must be carted. As a conse- 
quence tens of thousands of families are 
spending $3,000 to $8,000 a year to maintain 
more or less ‘‘ style”’ in three or four rooms, 
who could even in Boston or Philadelphia, 
and still more in smaller cities, live in band- 
some and roomy homes for much less money, 

Nevertheless, in spite of the fact that in 
every commercial or manufacturing establish- 
ment every one from the manager to the office 
boy must earn more and live worse than 
he would anywhere else for the money, New 
York grows rapidly, but its growth will never 
be as fast nor as great as if these disadvan- 
tages were remedied without sacrifice of its 
unique and unequalled advantages as a com- 
mercial metropolis, which have made it what 
itis. The one way to do this is TO EXTEND THE 
RESIDENCE AREA, Which ean only be done ef- 
fectually by the practical elimination of the 
East river as an obstacle to quick and chea) 
transit. The map which we publish, and 
which the Board of Experts for the New York 
and Brooklyn bridge have attached to their 
report, makes this too clear for doubt. In 
fact Brooklyn has for thirty years been the 
relief-valve for New York against conditions 
which would have otherwise have long since 
become intolerable. A city of 836,000 people 
has grown up there, against perhaps 1,450,000 
in New York proper, or some 2,500,000, includ- 
ing Jersey City and other metropolitan 
suburbs,making New York already the second 
city of the world. 

But New York is plainly destined to be noi 
the second but the first city of the world. If 
the 30,000,000 of people on the little island of 
Great Britain can support a metropolis of 
4,000,000 it needs no demonstration that not 
5,000,000 nor 8,000,000 nor possibly even 19,000,- 
000 will be the ultimate limit to the population 
of New York. Where are the people to go to, 
except to Brooklyn? 

Across the Hudson river, on the west, there 
is practically no available room until the 
other side of the Jersey flats are reached, 
some six miles off. The area nearer New 
York is given up to salt marshes, mosquitoes, 
enormous railway terminals and the Palisades. 
A bridge over the Hudson river may result in 
the building up of a great city at Newark and 
Orange, but at much disadvantage. 

To the north, beyond the liriits of our map, 
the area broadens out somewhat, but not very 








A 


oc = 


wai 











: 
% 
5 
f 
7 
. 
: 


apes! 








Marcu 17, 1888 


ENGINEERING NEWS 


2090 





much until we get 15 or 16 miles from the 
City Hall, in other words, beyond the reasona- 
ble limits of city growth. The little sketch of 
this region below shows this clearly. There 
will be in time another great city, north of 
the Harlem river, but it will grow up under 





LAND AND WATER AREA IN THE VICINITY OF NEW YORK. 
(The dotted rectangle shows the limits of our large 


inset map.] 
the great disadvantage of a 10 or 12-mile ride 
to the business center of the metropolis; for 
there can be no reasonable doubt that this 
will for a century to come (see diagram in 
ENGINEERING News, Feb. 18, 1888), be within 
the area colored dark on the map. 

In the meantime the population of the 
metropolis as a whole is increasing in an IN- 
CREASING geometrical ratio (see investigation of 
Mr. RupotpxH Herne in ENGINEERING News of 
Jan. 15, 1887,) and the island itself needs only 
afew years more to crowd it to repletion. 

On the other hand, there is still room to add 
a million of new homes at reasonable rates 
within reasonable distance of the business 
center in the great Brooklyn area shown on 
our map, which looks asif it had been planned 
by nature to be the residence area for the 
New York business section. Nearly all of it 
has a dry and sandy soil, and is high and 
easily drained, while a large part of it is pre- 
eminently attractive for residence, except for 
its one great drawback, comparative inaccess- 
ibility. In all, within a distance of 94 miles 
from the New York City Hall there is about 
7} times the available residence area that 
there is on Manhattan island as shown in the 
following table: 

Ratio of the Axea of Each Residence Belt in Brooklyn 
fo the Area of the Corresponding Belt in New York. 

(In this table the ares marked 3 Miles, 4 Miles, ete. are 


assumed to pass through the center of each belt, All 
park areas excluded.] 





selt Area in Sq. Miles Ratio 
a -Y. B’kl’n. N. Y. B’kI'n. 
3} 1.9 4.3 1to 2.24 
4 16 5.8 3” so 
: 7 1.5 11.0 yes 
© M 1.3 13.7 ; “2 
&M 1.7 15.6 s oe 
0.9 13.2 1“ 50 
Total 9 63.6 tte 


The great city which now occupies a fifth or 
a sixth of this area has grown up under great 
disadvantages, except as respects the little 
fraction of it within walking distance of the 
ferries. To reach the rest of it, a man has 
had to walk to the ferries, risk frequent 
delays thereon, scramble for a seat in the 
horse-car, take a long and slow ride therein, 
and perhaps change to still another vehicle 
to reach the point from which he finally 
walks to his home. Thus he has consumed 
from 60 to 80 minutes in reaching points ip 
the 4 mile to 7 mile belts, which are reached 


on Manhattan island in 20 to 30 minutes by a 
continuous and comfortable trip. It is almost 
as long a trip, and a much more uncomfort- 
able one, toreach up-town New York from this 
region than itis from Philadel] phia,90 miles off. 

The inevitable tendency has been to make 
Brooklyn a second class town. Rents are vastly 
cheaper there than in New York; a fixed in- 
come will go much further there, but as a rule, 
with of course many exceptions, only those who 
feel obliged to make their income go as far as 
possible have been willing to put up with the 
discomforts of living there, in comparative 
exile. This fact is so notorious that it is need- 
less toenlarge onitfurther: The consequence 
of these conditionsis visible in the following 
table: 


lyn, just as a nearly equal number uses the 
horse-cars in New York, but balancing one of 
these against the other, and neglecting both, he 
would surely conclude that if 150,000,000 people 
per annum were passing to and from the up 
town residence areaand the down-town busi- 
ness section, at least as many were coming from 
the Brooklyn area seven times greater, and 
perhaps two or three times as many. After 
computing that if equal areas at equal dis- 
tances were contributing equal traffic there 
would be 7} times as many passengers from 
Brooklyn as from upper New York, or 1,087, 
500,000 passengers per annum, he would proeb- 
ably estimate that there were in fact 300,000, - 
000 or 400,000,000, 

If told that, instead of any of these numbers, 


Comparative Areas, Assessed Valuation, and Assessed Valuation per Square Mile of the Bells at Equal Distances 
from the NEW YORK Uity Hall in the Cities of New York and Brooklyn, as Shown in the Accompanying Map. 


New YORE. 


Assessed | 


Belt from City Hall. Area Value in | 























Assessed Value Area 


BROOKLYN. 


Assessed 


Value in Assessed Value 


sq. miles. millions. per sq. mile. 8q. miles. millions. per sq. mile, 

Below City Hall. 0.5 159.4 $318,800,000 — 

C. H. to1 M. 1.3 170.1 130,800,000 -—- 

1to2 M. 2.3 213.9 93,000 000 0.9 66.3 $75,700,000 

a 43 543.4 $132,500,000 0.9 66.3 $73,700,000 
2to3 M. 2.0 194.8 $97,400,000 2.7 RRO) $32..600,000 
3to4M. 1.9 186.8 98,300,000 5.0 114.9 23,000,000 
4to5 M. 1.5 106.7 71,100,000 8.0 66.7 8,300,000 
5to6M. 1.4 79.1 56 500,000 12.6 36.2 2,900,000 
6to7 M. 1.6 47.5 29,700,000 15.2 19.2 1,200,000 
7tosM. 1-9 47.4 25,000,000 10.5 7.0 400,000 
sto9 M. 3.0 36.8 12,300,000 7.2 3.0 

Se 13.3 699.1 $52,600,000 61.2 335.0 $5,470,000 





Note.—Brooklyn is considered for the purposes of this table to include the entire area of Long Island, a® 


shown in the map, and nothing beyond the limits of the map. The assessed valuation (1887) of this whole area is, 


as nearly as may be, $401,300,000, 


The area of both New York and Brooklyn which lies within a distance of 2 miles of the New York City Hall is 


regarded as the business section, and colored dark olive. 


In reality the area thus colored in Brooklyn is for the 


most part a choice residence section, its value per square mile being about that of New York residence property 


above 59th Street. 


The assessed valuation in both New York and Brooklyn is supposed to be somewhat less than 60 per cent. of 


the market value. 


The areas given exclude all park areas. Noattempt has been made to make the areas precise. 


been simply scaled from the map. 


The valuation of each ward, in millions of dollars and fractions, is shown in red. 


They have 


The fraction of this valua- 


tion appertaining to each mile belt has been estimated,as also the valuations of the outlying towns, which are not 


given onthe map, 


Now if we may suppose an intelligent inhab- 
itant of the moon to be suddenly landed in 
this metropolis, to be told that it was inhab- 
ited by one of the wealthiest, most enlightened 
and most progressive people in the world, to 
be shown the map which we publish in this is- 
sue, and to be to!d that in the effort to eliminate 
the East river this people had constructed the 
greatest and most costly bridge in the world 
to connect New York and Brooklyn, a bridge 
capable of carrying over a million people daily, 
so far as the structure itself is concerned; and 
if he were told, furthermore, that on the little 
area of Manhattan Island fully 200,000,000 
people yearly were carried back and forth in 
elevated trains, and as many more by horse- 
cars, and that of this total fully 150,000,000 ele- 
vated passengers and 50,000,000 horse-car pas- 
sengers were varried to and from their homes 
to the down-town business section only; and if 
he were then asked what this people had done 
to facilitate communication with the Brook]yn 
area, via the bridge.—what would be his prob- 
able response? 

Surely it would be that the Brooklyn people 
for their own convenience, and the Brooklyn 
property owners for their own profit, must 
have united in an effort to exhaust the re- 
sources of engineering to place Brooklyn 
strictly on an equality with New York as re- 
spects transit conveniences, so that the resi- 
dent on any one of the colored Brooklyn belts 
would be able to reach his New York office as 
quickly and as conveniently as from the belt 
of like color in New York, at a like distance 
from the business center. He might probably 
surmise, as is the fact, that 45,000,000 or 50,000, - 
000 people perannum, living convenient to the 
river front would patronize ferries from Brook- 


there were only 30,000,000 passengers per an- 
num coming to New York fromthis great area, 
and that these used the bridge only under con- 
ditions of great discomfort, viz., over crowded 
cars, transhipment at the bridge terminus, and 
slim chance of getting a seat afterwards, what 
would be his further conclusion? 


Surely that the boasted enterprise and fore- 
sight of this people had been somewhat over- 
praised; and such we think must be the con- 
clusion of any one, should the present state 
of things continue much longer, for hereafter 
at least there can be no excuse for it. Hereto- 
fore there has been no definice plan for doing 
anything better than is now done, but in the 
report of the Board of Experts which we pub- 
lish herewith there is at least one method re- 
commended unequivocally for accomplishing 
the ends which we have noted at practically 
no expense, since the cost is met by a saving 
in annual operating expenses. If there be a 
better plan, let it by all means be adopted. 
We are not writing in the interest of that or 
any particular plan, but simply to point out 
that the present state of things is an absurdity 
which should no longer be tolerated. It is 
plainly within the powers of engineering to 
connect Brooklyn and New York as completely 
as if the East river did not exist, and it should 
be done if it would cost $20,000,000 or $30,000,000 
instead of practically nothing, for the simple 
reason that it will pay. The Brooklyn area 
shown has already an assessed valuation of 
some $400,000,000. Give it sufficiently excellent 
transit facilities and who that examines the 
tabular contrast above can doubt that this 
valuation can be doubled? But if it were 
merely increased 10 per cent. by expending 
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$20,000,000 there would still be 100 per cent. 
profit on the operation. 


Such a result is really as important to New 
York proper as to Brooklyn. New York values 
will not fall because Brooklyn values rise, 
but rather the contrary. The effect. of a com- 
plete elimination of the East river as an 
obstacle to the growth of the city (which can 
only be fully attained by two or three bridges 
in place of one, as the map makes tolerably 
clear) would in our view be as follows: 


New York will for the first time have a 
healthy unimpeded growth. The horribly 
overcrowded tenement population will gradu- 
ally mel€ away, and be transfered to cheaper 
and better homes at Flushing, Canarsie and 
Gravesend. Clerks and other people of small 
income will gain a similar advantage, as 
would also people of large income, for Brook- 
lyn will cease to repel them. The dispropor- 
tionate expense of doing business of any kind 
in New York will consequently disappear, 
leaving the advantages of doing so unchanged. 
Hence manufacturing especially will be great- 
ly stimulated, and many other kinds of busi- 
ness which now avoid New York if possible 
will gradually center here. The end will be 
that nearly all New York below 42d. St., will 
be given up to business and manufacturing; 
there will be a choice residence section around 
Central Park and a great city north ef the 
Harlem River, but the home of the vast multi- 
tude which is soon to be centered at this me- 
tropolis will be on the western end of Long 
Island, as nature evidently intended, since it 
left no other place for them. 


en 


Are Local Passenger Rates too High? 


The Ohio Legislature has been wrestling with a 
bill proposing to reduce all passenger rates in the 
State toa maximum of two cents per mile, and the 
debates and discussions over it have called forth the 
usual amount of profound nonsense and utter disre- 
gard of the property rights of railway owners from 
newspaper logicians. The Cleveland Leader says: 

‘Why is it that the average rate per passenger per 
mile in this State is only 2.1 cents? Is it because the 
local business in the State, comprising at least 50 
per cent. of the total, is religiously maintained at 3 
cents a mile, or is the average dragged down because 
there is a constantly growing cheap class of business 
such as excursions and commutations, which will 
not average a cent a mile? And is not this latter 
class of business profitable? If not why is it en- 
couraged, The Nickel Plate road, which, in com- 
parison with the aggregate earnings, does a larger 
cheap excursion business than any in the State, has 
demonstrated to a certainty the value of that class 
of business. A portion of the Nickel Plate runs 
through a very thinly settled region, but the policy 
of cheap excursions has developed such a habit of 
traveling among these sparse settlers that a rich 
pecuniary reward is reaped by the company every 
year at a rate considerably less than a cent per mile. 
Other varieties of cheap travel are equally valuable 
to the railroads and thrive proportionately as they 
are encouraged.” * * * * * “*Suburban travel is an 
instance. People engaged in business in a city will 
not take up a residence in a suburb unless special 
low rates are granted. The companies recognize 
this, and make the low fares.” 

The argument of the writer, the whole of which 
we have not space for, seems to be, that because ex- 
cursion and commutation rates are profitable at less 
than a cent per mile that every reduction is profita- 
ble, and that the only reason why local rates are 
high is the desire of the company to practice extor- 
tion. This fallacy is socommon a one and its results 
are so dangerous that it seems worth while to point 
out its error. It must first of all be admitted that 
the only just basis for fixing the rates for the differ- 
ent kinds of service must be their cost to the rail- 
road company. Now when the fact that local fares 
are the highest of passenger fares is grumbled at, the 
passenger should remember this: That what he 
pays for is not only the safe transportation of him- 
self and baggage so many miles, but also the privi- 
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lege of being able to make that journey at any time 
he chooses. In other words, in running suburban 
commutation trains the railroad company is sure of 
well filled trains every day with little variation; ex- 
cursion trains are generally run only as specials ; but 
the trains which carry the local passenger traflic run 
sometimes with not passengers enough to pay the 
trainmen’s wages. When local passengers are con- 
tent to travel at such times only as the railroad 
company’s convenience permits and are willing to 
dispense with a regular train service, the railways 
may afford to carry them for a cent or less a mile. 
The facts are that as a general rule the suburban 
rates and excursion rates are actually much higher 
in proportion to the cost of service than the local 
passenger rates, 
ia arcs 


PERSONAL. 


Epwarp D. Botton, for 13 years principal 
assistant engineerin the office of E. W. BowpirTcu, of 
Boston, has become a partner in the firm of T. Wm. 
Harris & Co. The firm intends to make more of a 
specialty of surveys, plans and estimates for water- 
works, sewers and public improvements, and at the 
same time continue in the present extensive contract- 
ing business. It is expected to build a large amount 
of water-works and sewers during the coming season. 


Tnomas J. Porter, Vice-President and Gen- 
eral Manager of the Union Pacific Ry. Co., died at 
Washington, D. C., Mareh 9. He was born in Obio, 
Aug. 16, 1840, and joined an engineer corps on the 
Burlington & Missouri River 2. R. in 1861. He filled 
different positions on this road till 1873, when he en- 
tered the service of the Chicago, Burlington & Quincy 
R.R., where he remained till 1887, in which year he 
went to the Union Pacifie Ry. ' 


Wm. H. Witey, the well known technical 
publisher, and an active member of all three of the 
leading engineering societies, has been proposed as 
American Commissioner to the Paris Exposition of 
1889, a post for which he would certainly seem to be 
well gualified, if he is willing to accept it. 

em 


The Delaware Breakwater. 


The Delaware Breakwater, located at the entrance 
into Delaware Bay is the largest work of its kind in 
this country, and although inferior in extent to the 
Cherbourg is superior in linear dimensions to the 


Plymouth breakwater. From some data recently 
compiled in regard to it we extract the following: 

Under the act of Congress of May 7, 1822, an 
appropriation was made fora survey of Delaware bay 
near Cape Henlopen, for the purpose of determin- 
ing upon the site for a harbor of shelter. In 1828, 
an appropriation of $250,000 was made for inaugura- 
ting the work under a plan submitted by a Board of 
Commissioners appointed by Congress. 

The project of the Board contemplated the con- 
struction in the concavity of the bay just inside of 
Cape Henlopen, of two massive works on the pierres 
perdues, or riprap system, separated by an interval 
of about 1,400 ft.: the greater, called the breakwater, 
to afford safe anchorage during gales from the 
north and east; the other, cailed the ice-breaker, to 
protect the shipping from northwesterly gales and 
the heavy drifting ice of Delaware Bay. 

The site of the works was in water about 30 ft. 
deep; and their foundation a compact and quite 
stable sand bottom. 

The works as projected in 1828, were completed in 
1869, at an aggregate cost of $2,192,103. The stone 
used in their construction was mainly granite and 
gneiss and in masses varying from 500 lbs. to 7 tons 
in weight; the smaller forming the mass of the 
work, the larger, covering the exterior slopes and 
the tops. 

A recent careful study of the present sections of 
the breakwater and ice-breaker gave the following 
results: The breakwater has a length of 2,558 ft., 
the ice-breaker a length of 1,360 ft. on top; on the 
ice-breaker the mean siope on the harbor side is 1 
vertical upon 1.3 horizontal, and on the outer, or sea 
face, a slope of 1 vertical on 2 horizontal; the break- 
water, which is more directly subjected to wave 
action and upon which the sea slope was possibly 
placed flatter than in the case of the ice-breaker, 
has, upon the harbor side, a mean slope of 1 vertical 
upon 1 horizontal and on the sea face a slope of 1 
vertical upon 2.2 horizontal above mean low water, 
and 1 vertical on 2.8 horizontal from mean low 
water to the bottom. 
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The mean dimensions are as follows: The ice 
breaker has a top width of 22 ft., a bottom width of 
156 ft. and a height of 40 ft.: the breakwater has a 
top width of 22 ft., a bottom width of 176 ft. and a 
height of 42 ft. The top of the works are from 12 tw 
14 ft. above mean low water; the amplitude of nor 
mal tides about 5 ft. 

The combined volumes of the ice-breaker and 
breakwater, including void spaces, is 593,000 cu. yds. 
The stone placed in the works was paid for by 
weight and covered 892,528 gross tons, or about 
441,000 cu. yds. of solid stone. 

From this it will be seen that the void space is 
154,000 cu. yas. or 34.7 per cent. of the solid stone, 
and 26 per cent. of the entire volume of the works. 
This low percentage of void space, probably arises 
from the long interval of 41 years, during which the 
work of depositing the stone was in progress, allow- 
ing of a thorough compacting of the volume by set- 
tlement and the action of the waves. 

The entire cost of the work was at the rate of $2.46 
per gross ton, or $3.60 per cu. yd.of volume. The cost 
per linear foot of work was about $560; if the ice 
breaker be considered as simply an auxiliary to the 
breakwater, and the entire cost of both works be 
divided by the length of the breakwater, the re- 
sulting cost will be $857 per lin. ft. The cost of the 
Portland Breakwater was $750; the Alderney, $950 : 
the Cherbourg, $1,100; the Plymouth, $1,500, and 
the Dover, $2,075 per lin. ft. 

Work is now in progress in closing the gap pre 
viously existing between the end of the ice-breaker 
and the breakwater; when this is completed the 
breakwater will have received an additional exten- 
sion of about 1,400 lin. ft. 

— oo 


ENCINEERING NEWS. 


An engineer in the Argentine Republic writes as 
follows: 

“Tam in receipt of many letters from engineers who 
seem to think that this must bea paradise for them. 
While we need good men here and to such pay good 
salaries, I would not advise engineers to come here 
unless they come for specific work. The language is a 
great drawback, much more than in Mexico, where 
one had only to deal with the people sufficiently to get 
meat and bread, while here all the companies, with an 
exception or two, are native, and an engineer must be 
to a certain extent familiar with the lingo or accept 
what he ean find, i. e¢., subordination. ThoughI think 
for those that try, there is a certain brilliant future 
here, - 


“The financial policy of the country is as sound as 
could be expected. The country is quiet and will be, at 
least, to the end of the present administration (4 years 
hence). The production is marvellous and the re- 
sources of the country are to a certain extent un- 
equaled anywhere. Theclimate is much like that of 
the uplands of Mexico, somewhat cooler in wintergand 
but a trifle more trying in summer.” 

sivintidhbabost 

A GENIUS known as TREAT T. PROSSER, of Chi- 
cago, Ill., if he be not belied in the Chicago Tribune, 
which devotes a long article to the matter, has in- 
vented a very extraordinary form of steam engine 
which has attracted the usual attention from capi- 
talists, and which remedies the lack of economy of 
the ‘ordinary form ”’ by burning the exhaust steam, 
as nearly as we can make out, after separating it in- 
to its constituent elements of oxygen and hydrogen. 
As the non-economy of the ordinary steam engine 
results almost wholly from the exit of this steam as 
steam from the cylinders, and as the “ordinary 
form” of boiler utilizes in steam from 50 to 75 per 
cent. and sometimes even more of the theoretical 
evaporative efficiency of the coal we fail to see much 
hope in this direction for any radical improvement. 

aed 

THE 19th quarterly report of the Government in- 
spectors of the Forth bridge has been presented to 
Parliament. 

The riveted work at South Queensferry now 
amounts to about 4,880 tons, showing an addition of 
866 tons during the quarter; the riveted steel work 
at Inchgarvie to 5,817 tons, being an addition of 1,105 
tons; and steel work at North Queensferry about 
5,407 tons, showing an increase of 1,112 tons during the 
quarter. Up to the present date about 566,500 cubic 
ft. of granite have been delivered and 562,000 cubic ft. 
set; and about 111,600 cubic ft. of rubble masonry 
and concrete work built. In all, about 46,740 tons of 
steel, an addition since last report of 1,578 tons, have 
been delivered. The average number of men em- 











a 
Es 








3 











Marcu 17, 1888 


ENGINEERING NEWS 





211 


eer 


ployed per day has been 3,790. Eight fatal accidents 
occurred among the workmen during the quarter, 
none of which, however, were due to any failure of 
plant, such as have caused accidents in previous 
quarters. 


_—- -— o~———— 


IRRIGATION IN THE PUNJAB.—The irrigation ca- 
nals of this region are divided into two classes, the 
perennial or constant type and those which store 
and distribute the inundation water only. Of the 
first class there are 1,330 miles of main canals and 

034 miles of distributers ;of the latter there are 2,440 
miles of canal and 641 miles of distributing canals. 
In 1886-87, the perennial canals irrigated 1,011,061 
acres, and the inundation canals watered 939,579 
acres, a total of 1,950,640 acres. The crops produced 
are sugar cane, rice, cotton and wheat, the last cov 
ering an area of 747,514 acres in 1887; thisis the largest 
on record. 

ro 
PUBLICATIONS RECEIVED. 

Report of the Chief of the Bureau of Statistics on the 
Commerce and Navigation of the United States, for year 
ending June 30,1887. PartI: Foreign Commerce, Im- 
migration and Tonnage. 

A Manual of the Principal Instruments used in Amert- 
can Engineering and Surveying. manufactured by W. & 
L. E. Gurzey, Troy, N. Y, 27th E}. 362 pp. 72 cuts and 
insets. 

This familiar manual has been very extensively 
revised and is a really excellent reference book on in- 
struments, The new opera glass hand level strikes us 
as an admirable instrument, a great advance on the 
Locke level (which of course it resembles in principle) 
and but little more costly. 





A new and revised edition of ARTHUR JacoB's “ The 
Designing and Construction of Storage Reservoirs,” 
No. 6 of the Yan Nostrand Science Series), is in 
preparation. There will be much new matter by E. 
SHERMAN GOULD, Esq., of Scranton, Pa., and the entire 
revision of the work will be by himalso. Mr. Gou.p’s 
connection with the Croton Aqueduet, of New York, 
and with similar works, will render this little manual 
an authority upon the subject of reservoirs for storage 
purposes 


Sewage Treatment Purification and Utilization, by J. W. 
Stater. A Practical Manual for the Use of Corpora- 
tions, Local Boards, Medical Officers of Health, Inspec- 
tors of Nuisances, Chemists, Manufacturers, Riparian 
Owners, Engineers and Rate-payers. 12mo.ecl, Lon- 
gion, 1887, Price, $2,25. 


This book is one of the elect. It is written by a man 
who knows what he is writing about, and to all inter- 
ested parties our advice is—buy it. 


The “ Transactions of the American Society of Civil 
Engineers,” for June, July, August and September, 
contain papers: 

360. A Masonry Dam; by Joun W. Hr. 

361. Steel. Its Properties, its Use in Structures and 
Heavy Guns; by WM. METCALF. 

362, Annual Address; by Wm. E. WorRTHEN. 

363. Caleulation of the Stresses in Bridges: by Gro. 
F. Swan. 

364. Compressive Strength of Iron and Steel; by 
CHas. A, MARSHALL, 

365. The Kentucky and Indiana Bridge: by Max 
MoULTON. 2 
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SOCIETY PROCEEDINGS. 


Engineers’ Club of Philadelphia.—Record of Busi- 
ness Meeting, March 3d, 1888. President JoserH M. 
Wrtson in the chair ; 34 members and 3 visitors present. 
Rules to facilitate the discussion of papers, as formu- 
ae by the Publication Committee, were adopted as 
ollows: 

1, That the author of any paper who may desire a 
discussion thereon, may submit his MS. to the Publica- 
tion Committee not later than 15 days prior to the date 


of the meeting when such paper is to be presented or 
read, 
9 


2. If approved, said paper shall be immediately set 
up in galley and as many copies as the author may de- 
Sire, not to exceed 25, be sent to him for distribution 
amongst those Members who, he may believe, would 
desire to diseuss it. A copy may also be posted on the 
bulletin of the Club. 

3. As soon after the meeting as practicable,the paper, 
with 80 much of the di<cussion as may be presented in 
writing by those taking part therein. shall be printed 
in uniform size for the Proceedings, with the consecu- 
tive folio numerals, and the author may order at once 
43 Many extra copies as he may desire, for the cost of 





corrections, paper and press work. The regular 
edition shal! be struck off at the same time. 

4. As soon asasufficient amount of material is col- 
lected to form a number of the Proceedings, it shall be 
bound and issued as heretofore, 

5. Papers not requiring discussion may be presented 
as at present, at any meeting, and will be printed as 
soon as ready in their regular order. 

The following members were elected: 

Active Members: Messre James G. Davis, Epwin 8. 
CrawLey, THeopore Ko.iscHer, James B. Beat, Frep. 
Stamm, WM. D, Janney, Gustar Botticer, R. I. D. 
ASHBRIDGE. JoHN Baptist Nav, 8S. PemBerton HutcH- 
INSON and Jos, D. Potts. 

Asssciate Member, JoHN GoRDON GRAY. 

Ths resolution to the effect that the Club approve 
and adopt the 24 hour system of time notation, offered 
by AMasa Evy and others at Business Meeting, Febru- 
ary 4th, 1888, and laid over for consideration at this 
meeting, Was, on motion, laid on the table. 

Prof.L. M.Havupt, of the Library Committee, reported 
progress in the arrangement of the Library. 

Mr, Henry G. Morris submitted correspondence ia 
relation to his criticism on the Construction of Eleva- 
tors at the last meeting of the Club, and desired to cor- 
rect the statement made by him, at that time, in rela- 
tion to the size and character of bolts which he referred 
to, as they were found to be through bolts of 1-in. diam- 
eter. He declines, however, to admit that it was good 
construction to locate the bearings of counter-balance 
shaft as had been done, when they might have been 
placed in a safer position. 

The Secretary presented, for Av Weis RoBInson, a 
set of copies of drawings of various forms of Dredging 
Machinery. C. Henry Roney described the Printing 
Telegraph Apparatus of the International Printing 
Telegraph Co. Specimens of the work of the instru- 
ment were exhibited. Morris P. JANNEY described an 
Electrie Water Level Indicator, for steam boilers, ex- 
hibiting a specimen arranged so as to work a3 when in 
actual operation. 

HowarpD Murpny, Sec. & Treas. 


Engineers’ Club of St. Louis.—The club met at 
Washington University, March 7, President HoLMAN in 
the chair,29 members and 5 visitors present. The 
minutes of the last meeting were read and approved. 
The executive committee reported the doings of its last 
meeting. The special order of the day was then taken 
up, being the report of the committee on the Waddell 
pamphlet on highway bridges. After a general discus- 
sion participated in by Prof. Jounson, Col. Moors, Prof. 
ENGLER, Messrs. SEDDON, BouToN, WHEELER and 
others, the following substitute was adopted: 

Resolved. Thatthe Engineers’ Clubof St. Louis do 
not deem it advisable to endorse any individual speci- 
fleations, 

The president announced the death of FREDERICK 
SHICKELE, one of the charter members of the club, anda 
committee was appointed to draft suitable resolutions. 
Prof. Porter, late president ofthe club, having been 
elected to the presidency of the American Institute of 
Mining Engineers, it was voted to tender him a com- 
plimentary banquet at such time and place as would 
suit his and the club’s convenience: also that a com- 
mittee of three be appointed to complete the necessary 
arrangements and have final charge of the matter. 

Prof. GALE then read a paper on “Transmission of 
Power by Belting,” giving the results of some recent 
experiments; also a formula for calculating the width 
of belt for a given power. Anempirical formula which 
had been found correct up to 5,000 ft. belt speed per 
minute, was given. Results of tests of various kinds of 
belts on iron and lagged pulleys were also given. 
Samples of the belts tested were shown. The paper 
was illustrated by sketches and discussed by Messrs. 
BARTLETT and SEDDON. Owing to the lateness of the 
hour, it was voted to postpone Mr. BURNET’s paper to 
the next meeting. Adjourned. 

W. 4H. Bryan, Secretary. 


Engineers’ Club of Kansas City.—A regular meet- 
ing was beld March 5, A letter to the Committee of 
National Public Works from Mr. JoHn EISENMANN, 
Secretary of the Council, requesting action to be taken 
by the Club was read, also one from E, L. CortHe tu, 
President, thanking the Committee for their liberal 
subscription to defray expenses of the Council. The 
report to the Council on the H. R. Bill No. 4,923 by 
the Kansas City Committee was read, and a report by 
the same Committee to the Club in which it was 
recommended that the Club pass resolutions to en- 
dorse the said bill and that they co-operate with the 
other societies in promoting it. The report was 


adopted and the resolutions endorsing it, which were 
read at the previous regular meeting, were approved, 
the Secretary being directed to forward them to our 
Representative in Congress. 

The paper of the evening, “ Engineers’ Field Books,” 
was read by Mr. Epwatp Butts, being a review of this 
elass of literature, 


The author then presented the 


Club with a copy of “ Butts’ Engineers’ Field Book,” 
upon which, by motion of Mr. TaLmaas, 
corded the thanks of the Club. 

KENNETH ALLEN, Secretary. 


he was ac- 


RECORD OF NEW WATER-WORKS 
CONSTRUCTION, 


(Specially Communicated.) 
(CONTINUED FROM PAGE 1938), 

Auburn, Cal.—The works werecommenced Oct.10, 
1887, and approved by the Board of Supervisors, 
March 1, 1888; they were designed by F. BrRDsALI 
of Sacramento, and WM. AMBROSE, of Auburn, was 
Constructing Engineer. The buildings were erected 
by J. Davis, of Auburn; the pipe, specials, yalves 
and hydrants were supplied by W. W. Montague & 
Co., of San Francisco. There is a reservoir with a 
capacity of 2,000,000 galls., at a height of 350 ft. 
above the town. The trenching and pipe laying was 
done by white men working by the day. $2 per day 
for laborer. The works are owned by the Auburn 
Water-Works Co. F. W. BrrpsaA.t is Superinten- 
dent. The present population is 2,600. 

Circleville, O.—The works were commenced in 
March, 1887, and accepted Dec. 1, 1887; they were de 
signed by FE. F. FULLER, of New York, who was also 
Constructing Engineer for the contractors, Samuel 
R. Bullock & Co., 11 Wall St., New York. The 
pumping machinery was supplied by the Holly 
Mfg. Co., Lockport, N. Y.; the pipe and specials by 
Dennis Long & Co., Louisville, Ky.; the valves and 
hydrants by the Ludlow Valve Co., Troy, N. Y.: the 
stand-pipe (150 ft. high) by Tippet & Wood, Phil- 
lipsburg, N. J. The franchise is for 30 years, price 
per hydrant #35 per annum; it is owned by §. R. 
Bullock & Co. The works are managed by the Cir 
cleville Water Suppl; Co. Thereare 10 miles of 6-in. 
to 16-in. pipe; 192 hydrants in the city. The water 
is taken from a filtering gallery built on bank of 
Darby creek, also from a storage reservoir with a 
capacity of 14,000,000 galls., and pumped to a stand- 
pipe 22 ft. diameter and 150 ft. high, by Holly-Gas 
kill direct acting engines with a daily capacity of 
3,000,000 galls. The present population is estimated 
at 8,500. 

Woodstock, Vt.—The works were commenced in 
June, 1887, and have not yet been accepted; they 
are nearly completed. They were designed by J. J. 
R. RANDELL. The contractors are R. D. Wood & 
Co., Philadelphia, and T. Wm. Harris & Co., New 
York, the former having the contract for ths entire 
works. There is an elevation of 260 ft. and a pres- 
sure of 115lb. The franchise is for 5 years, and the 
price per hydrant $35 per annum. The franchise is 
owned by the Woodstock Aqueduct Co.; President, 
F. N. BILLINGS; Secretary, H.C. PHELPS; Treasurer, 
F. W. WIEDER. The population of the village is 
1,500, and of the town 3,000. 

Green River and Rock Springs, Wy0.—(Correc- 
TION).—Referring to our description of these works, 
on page 146, Mr. E. C. KINNEY writes that the 
lengths of pipe should be 17 miles of main line and 
5 miles of distribution. It has also been decided to 
use lead service pipe instead of galvanized iron, 


TO BE CONTINUED. 
— a 


CONSTRUCTION NEWS. 


RAILROADS. 


East of Chicago. 


Existing Roads. 
~ Newfoundland. 
St. Jonns, Newfoundland, Feb. 29, 1888. 
EpIToR ENGINEERING News: 


During the year 1887 the Newfoundland Railway was 
extended from Harbor Grace Junction towards Placen- 
tia, a distance of 12 miles, and the remainder of the 
line to Placentia, 14% miles,isin process of construc- 
tion. H. C. BurcHELL, Col. Gov't. Engineer. 


Grand Trunk.—The Massena Springs & Fort Coving- 
ton Railroad, connecting this system with the Rome, 
Watertown & Ogdensburg at Massena Springs, N. Y. 
was completed March 9. The new line is about 23 
miles in Jength. 

International.— This extension of the Canadian 
Pacific system, now in process of construction across 
northern Maine to Ma!ttawamkeag on the Maine Cen- 
tral, it is now reported will not stop at Mattawamkeag 
as was proposed, but will be extended from that point 
to St. Andrews, New Brunswick, just across the Inter- 
national boundary. This will be made the terminus 
and chief export port of the Canadian Pacific system: 








































Pittsburg, Shenango & Lake Erie.—Track has 
laid on this road in Western Pennsylvania to 
Amasa Crossing and grading is in progress toward 
Girard. It is reported that the company are consider- 
ing Conneaut,O., for alake terminus instead of Erie,Pa. 

New York & New England.—Surveys are in pro- 
gress for a branch road from Needham to Readville, 
Mass., to be built for the purpose of running the trains 
on the Woonsocket division into Boston over the com- 
pany’s line instead of over the Boston & Albany as at 
present. The branch is about four miles in length. 

Pennsylvania.—The following figures are from the 
annual report for 1887. 


heen 


$115.515.506 

77,238,082 

$6 0000465006 ee neds 605ees 38.277.424 
106 128,215 


Operating expenses 
Net earnings....--..-- 
Tonsof freight carried 5 
Total passengers carried 68,154,206 
Hartford & Connecticut Western,—It is renorted 
that the owners of this company, who are also inter- 
ested in the Poughkeepsie bridge, are negotiating with 
the Boston & Maine managers for a connection with 
the Central Massachusetts and a direct line to Boston. 


New Projects and Surveys. 


Maine.—A charter will be asked from the next legis- 
lature for a railway from Biddeford to Kennebunkport, 
and surveys are to be made during the coming spring. 

Pennsylvania.—A project is on foot at Williams- 
port, Pa.,to build a railroad 6 miles in length from 
Eaglesmere on the Williamsport & North Branch road: 
to Lake Mokoma in Sullivan county. 

Baltimore & Lake George.—This company has 
asked the Maryland legislature to grant it enlarged 
powers beyond that given bvits charter. The incor- 
porators are CLINTON McCULLOUGH, GRIFFIN W. 
GoLpsBoROUGH, Patire W. Downes, and others, 


SOUTHERN 
Existing Roads 
Farmville & Powhatan.— 
703 East Main St. 
RICHMOND, Va., March 12, 1888. 
Eprror ENGINEERING NEws: 


The Farmville & Powhatan Railroad is to run from 
Bermeda Hundred to Farmyille, on the Norfolk & 
Western Railroad, a distance of 99 miles, Contracts 
have been let to Van Doren & Strother, Powhatan C. H., 
Va., and 16 miles have been graded. The contract date 
for completion is March 1, 1889. Tracklaying will 
probably begin in September, 1988, and a part of the 
line will be opened tor traffic by Jan.1. The location 
has been completed for 40 railes and the right of way is 
all secured, The company has leased the Bermuda 
Hundred railway. The road is being constructed by the 
Bermuda Hundred Construction company. Three 
hundred men are now at work and the capital needed 
to purchase right of way and prepare the roadway for 
ties bas been raised by cash subseription and county 
bonds. subscribed in lieu of cash. No bonds have been 
offered for sale. Jas. Hosson, of Rock Castle, Va., is 
President and H. A. WaHrrinG, Powhatan C. H., Chief 
Enginver. Jas, R. WERTH. 


Valley.—Chief Engineer CHAUNCEY 
ives has begun the survey for the extension of the 
Martinsburgh & Potomac railroad from Martinsburgb 
to Winchester, Va. This extension has been under 
consideration for a long time, and it is now believed 
that it will be put through this season. 


Cumberland 


Central R. R. of Georgia.—The company has under 
consideration several routes for a line from Savannah 
to Americus, Ga, The first is an air line from Eden to 
Perry; the second, a line from Eden to Buena Vista; 
the third a line from Eden direct to Americus. Two 
corps of surveyors have been put on these lines, and 
surveys are also in progress from Buena Vista to Co- 
lumbus. Several additional corps of surveyors are 
likely to be sent out soon. President ALEXANDER 
states that in ease the Atlanta, Atlantic & Great West- 
ern road is built, the Central will build 57 miles of 
new lines to shorten its route from Savannah to 
Atlanta. These cut-offs would run from Sandersville 
to Milledgeville, and from Eatonton to Covington. 

Nashville & Tellico.—Grading is finished on the 
first 10 miles of this Tennessee road and tracklaying 
has begun. The 22 miles from Athens to Tellico will be 
finished this season. 

Memphis & Charleston.—A derision will soon be 
made in regard to the building of the extension from 
Stevenson, Ala,, to Chattanooga, Tenn., for which mo-t 
of the surveys were made last year. The company at 
present uses the tracks of the Nashville, Chattanooga 
& St. Louis, but the contract expires next fall. 


New Projects and Surveys. 
Kentucky Midland,.— 
FRANKFORT, Kentucky, March 6, 1888. 
Eprror ENGINEERING NEws: 


Over 80 mi'es of the Kentucky Midland have been sur- 
veyed and located. The line is expected to extend 
from Frankfort ria Georgetown, Paris and Owingsville, 
a distance of 150 miles to a connection in eastern Ken- 
tucky with some one of the Virginia roads leading to 
the seaboard, The surveyors are now #t work. right of 
way is being secured, and contraets for building will 
be let within the next four weeks. Capital for building 
has been partly secured by county subdseriptions. Work 
and grades on the line are medium and there are no 
large bridges or tunnels. J. M. Douauas is Chief En- 
gineer, 

Wo. Linpsey, President. 


ENGINEERING NEWS 


Alabama Midland.—This company has secured a 
large amount of local aid and J. W. WootFo.k of 
Montgomery, the chief mover in the enterprise, states 
that work will probably be begun in 60 days. 

Kentucky.—The bills have been passed incorpora- 
ting the following railway companies. Central Valley, 
Lieking & Little Sandy, Lexington & Madison, Clifton 
& Reservoir Park, Vincennes, Oakland City & Owens- 
boro. 


THE NORTHWEST. 
Existing Roads. 

Chicago, St. Louis & Paducah.—This extension of 
the St. Louis, Alton & Terre Haute system to Paducah, 
Ky., is now all under eontract, the Brooklyn division 
having been awarded to N. W. Irish, of Carlyle, Il., on 
March 8. The whole will probably be completed in 
October, Col. E. W. Mcenscuer is Chief Engineer. 

Chicago, Milwaukee & St. Paul. A press dispatch 
from Mason City, Ia., states that “Maj. Allen” has been 
awarded a contract for building an extension of 170 
miles from Chamberlain, Dak., toward the Black Hills. 
It is also reported that a line from Spencer, Ia., to 
Sioux City, about 75 miles, will be built this season. 

Duluth & Iron Range.—Grading is reported nearly 
complete on the extension from Tower to Chandler 
Mine, and tracklaying will begin at once. It is ex- 
pected to have the line open to Ely by May 1. 


New Projects and Surveys. 


St. Paul, New Ulm & Southwestern.— 
CaRvER, Minn., March 7, 1888, 
Eprtor ENGINEERING NEWS: 


Our line is projected to run from St. Paul and Min- 
neapolis via Chaska Carver, and New Ulm, with a 
branch to St. Peter and Mankato, about 120 miles. 
Right of way is now being secured through the towns, 
and we expect to begin surveys in April. There will 
be one large bridge over the Minnesota river. It is ex- 
vected that the enterpriso will be backed by some other 

y. Co. in whose interest it is projected. We hope to 
begin tracklaying in June and complete the line by 
Jan. 1, 1889, 

W. C. BREDENHAGEN, President. 


St. Paul & Minneapolis Rapid Transit.—This 
company is etill seeking permission to build and 
operate its proposed line from the City Councils. The 
line is to be an elevated structure, and it is hoped to 
begin work this season. J. P. Moore, of St. Paul, is 
interested. 

Chinook Belt & Peace River.--This proposed line 
is to run from the Canadian Pacific main line to 
Edmonton and the Peace river country, A charter has 
been asked from the Canadian Parliament. 


THE SOUTHWEST. 
Existing Roads. 


Missouri Pacific.—Maj. B. 8. WatuHen, Chief En- 
gineer of the lines of this system in Texas, favors us 
with the following corrected statement of the work 
completed and in progress. Track was laid during 1887 
from Gainesville to Henrietta, 70 miles; from San 
Mareos to Loekhart, 16 miles: from Bastrop to New 
Ulm, 55 miles. Lines are now in process of construc- 
tion from Lockhart to Smithville, 36 miles; from New 
Ulm to Sealy, 23 miles; and from Dallas to Hillsboro, 66 
miles. There are two large bridges, one 460 ft. long 
over the Colorado river near Bastrop, and one 440 ft. 
long at La Grange.——The Kansasand Arkansas Valley 
line has been completed from Van Buren towards Gib- 
son, Ind. Ter., a distance of 20 miles. The bridge over 
Grand river at Fort Gibson has been completed.—A 
Texas report states that a new Gulf terminus is to be 
obtained at the mouth ofthe Brazos river. The bar at 
the meuth of the river is to be dredged out and the 
Columbia branch is to be extended to the mouth of the 
river. 


Kansas City & Pacific.—A correspondent favors us 
with corrections of our data regarding this Kansas 
road, stating that the road is now in operation from 
Coffeyville to a point 3 miles east of the town of Selma 
in Anderson County,a distance of 33 miles. Surveys have 
been made and the road located from the present ter- 
minus to Paolo in Miami County, a distance of 30 miles, 
and from Paola, northeastwardly in the direction of 
Belton, Jackson County, Mo. The company has not 
yet determined whether it will run from Paola to 
Kansas City over the Kansas City, Fort Scott & Gulf 
Railroad under trackage agreement, or extend to 
Belton and reach Kansas City over the tracks of the 
Kansas City & Southern Railroad. The road may also 
be built from Paola about due north to Gardner on the 
Southern Kansas Ry., and reach Kansas City over 34 
miles of the tracks ofthat road. Whichever course is 
pursued, the Kansas City & Pacific will be practically as 
independent as if it built a new line of its own to 
Kansas City. W.H. Woorverton, President of the New 
York Transfer Co., is President, and C. H. Kriwznatt of 
Parsons, is Vice-President. 

Chicago, Rock Island & Pacific.—A preliminary 
survey under direction of E. L. Preston has been com- 
pleted from Caldwell, Kan., to Ciseo, Tex., and the 
surveying corps have returned to Topeka. The people 
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of Cisco were much elated over the arrival of the su;- 
veyors and began to boom their real estate at once. |; 
may be doubted, however, whether the Rock Island 
will do much upon a Texas extension during the com. 
ing season, though the system will doubtless be ex. 
tended in that direction as soon as good judgmen: 
permits. 

Denver, Texas & Fort Worth.—Work on the comple- 
tion of this line has been somewhat delayed, bu: 
according to the latest reports which reach this storm. 
bound city the Jast rail was to be laid on March 15. 

New Projects and Surveys. 

Omaha, Garden City & Pacific.—Chartered in 
Kansas with a capital stock of $7,000,000 by Gro, FP. 
Moraan and others of Garden City. 

Interstate & Denver.—This Kansas company has 
elected GEo. GouLD of New York, President. and Dayip 
KEtso of Parson3, Treasurer. As noted in our isgne of 
Mar. 3, the line is likely to be built by the Missouri 
Pacific system. 

Texas.—A project is on foot fora railway line from 
Gonzales to New Braunfels. 


ROCKY MOUNTAIN & PACIFIC. 


Existing Roads. 
San Diego, National City & Otay.— 


NATIONAL City, Cal., Mar. 5, 188s, 
EprToR ENGINEERING NEws: 


During the year 1887, track was laid on this road from 
San Diego to Oneonta, 16.45 miles, and from National 
City to Sweetwater Dam, 6.02 miles, The tracklaying 
on the extension from Sweetwater Dam to La Presa 
was finished on March 3d and the line from Otay to Tia 
Juana, at the Mexican Boundary, is now under eon- 
struction. A line is also proposed from La Presa to 
El Cajon, a distance of 6 miles. Our road is a lightly 
equipped standard gauge railway, using 17 ton engines. 
Both freight and passengers are carried and the com- 
pany is doing a fine traffic and paying dividends. 

Jas. D. SCHUYLER, Chief Engineer. 

Arizona Mineral Belt.— 

West Adams St., Los ANGELEs, Cal., Mar. 1, 1888. 
EpitToR ENGINEERING NEws: 

Find map enclosed showing line of the A. M. B. R. R. 
A preliminary line has been run from Flagstaff to 
Globe, distance 180 miles. The road is now built 36 
miles from Flagstaff south and two more miles are 


graded, bridged and tied ahead of track. Ties are also 
delivered for five miles farther. The road is in good 
working order and is doing a good business, 

A.A. McDoNNELL, Vice-Pres. and Supt. of Construction. 


Prescott & Arizona Central, 
Prescott, Ariz., March 1, 188%. 
EpItoR ENGINEERING NEWS: 


Our extension from Prescott to Phoenix, 110 miles, 
is now under survey and will be built this year. | 
A. 8. Buttock, President. 


Southern Pacific.—Work is in progress on the line 
east of Visalia, Cal. The bridge across King’s river is 
finished and surveyors are setting the final grade 
stakes. The Shingle Springs & Placerville road has 
been completed. The force which has been employed 
on this line has begun work on the double tracking be- 
tween Oakland and Port Costa. Vice-President CHARLES 
CROCKER is reported by the San Francisco Call to have 
stated that the company will build large shops near 
Los Angeles. Plans are also in preparation for ad- 
ditions to the offices at San Francisco and the Sacra- 
mento shops. The line from Templeton to Santa Bar- 
bara and the extension to San Diego are to be built, 
though Mr. Crocker said that definite plans had not 
yet been decided upon. The pr>posed branch from the 
California & Oregon into Eastern Oregon to a connec- 
tion with the Union Pacifie system is again rumored. 

Santa Ana, Fairview & Pacific.—It is reported that 
grading is in progress on this short line in southern 
California. A. L. Chark, of Santa Ana, is interested. 

Chicago, Rock Island & Pacifie.—The visit of 
President M, A. Low to Colorado Springs and Pueblo 
has excited renewed interest in the extension to 
Pueblo, and it is stated that he has asked a grant of 
terminal facilities from the two cities. Another report 
is to the effect that the company has made a contract 
with the Denver & Rio Grande not to build to Pueblo or 
Denver. The former state of affairs is, however, the 
most likely one. 

San Francisco & Northern Pacific.—The Clover- 
dale & Ukiah extension, about 30 miles in length, is 
being rapidly pushed by a force of about 1,500 hands. 
The work is about one-half completed, and it is ex- 
peeted to be finished by July1. Of the five tunnels on 
the line, tunnel No. 1, 350 ft, long, is finished. In No.2 
which will be 1.850 ft. long, 60 per cent. of the work is 
done. No.3 will be 250 ft. long, and is just commenced. 
No. 4 will be 1,250 ft. long and over one-third is finished. 
This tunnel is through a sol'd rock almost its entire 
distance, and requires no timbering. The contractors 
are making from 120 to 150 ft. a month in each end. 
No. 5 will be commenced after the completion of No. 3 
about April ist. Itis about 400 ft. long. 


Atchison, Topeka & Santa Fé.—The rumors are 
still circulating that this company is back of the San 
Francisco & San Joaquin Valley enterprise which, ac- 
cording to some reports, has finished the grading on 
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cea 
about a hundred miles of the proposed line from Mo- 
jave to San Francisco and according to other and more 
probable statements has merely thrown up a low bank 
af earth which is but the beginning of what will have 
+, he done in order to construct a railroad over the 
ute they have chosen. Another report states that the 
mpany has purchased 19,000 acres of land on San 
Franciseo bay on which it will build extensive freight 


r 


— ie & Navigation Co.—Much interest 
is felt in the suit which has been brought to restrain the 
int lease of this system to the Union Pacific and 
Nortbern Pacific systems. 
New Projects and Surveys. 

visalia & Tulare.—This dummy road at Visalin, 
10 miles in length, is under contract to Maples of 
The contract price is $5,000 for the grading. 


Cal., 
Tulare. 

Fresno, Belmont & Yosemite. - 

Fresno City, Cal., Feb, 27, 1888, 
EptToR ENGINEERING NEws: 

Our road is to run from Fresno City, Cal., north and 
northeast about 50 miles. The line has been partially 
surveyed, right of way is secured and also part of the 
capital for construction, and it is expected to let. con- 
tracts during the present month. Grades are light for 
4» miles, but the remainder is heavy. The line is a 
joeal road having no connection with others and is to 
be builtas the demand requires. I. TreLMAN is Chief 
Engineer. E 





i, C. WINCHELL, President. 


Del Mar & San Diego.—This company has been in- 
corporated in California to build a railway from Del 
Mar to San Diego. The capital stock is $200,000, FRANK 
|. Hicerns of San Diego is interested. 

Philipsburgh & Granite Cable.-—-This company has 
been organized at Philipsburg, Montana, to construct 
a railway between the points named in the title. 

White Oaks.—C, F, Hamrit and Henry L. NewMan 
of St. Louis, are reported to have purchase:! the fran- 
‘hise for this proposed New Mexico road. The line is 
to extend from E! Paso tothe Texas Panhandle. 

Central Washington.—Incorporated in Washington 
Territory to build a railroad from some point on the 
line of the Northern Pacific in Spokane or Lincoln 
eounties.to the “ Big Bend country.” The charter is 
fled by Jas, B. Writ1aMs of New York, Tuos. F. Oakes 
of the Northern Pacific company, and others, 


Bridges and Canals. 


The Halifax River Bridge & Street Railway Co. 
has been organized at Daytona, Fla., by H. P. Hanp 
F. L. Ropcers, and others. Capital stock, $10,000. 


The New York & New Jersey Bridge Co.. which 
proposes to bridge the Hudson at Washington Heights, 
has amended the bill of incorporation so as to provide 
that the company may sell the bridge to any railway 
company, orsell a portion of the stock to it. 


The Wabash Bridge & Ferry Co. has been incor- 
porated by M. A, Oprick, J. CASTELLO, W. L. Lincoxn, 
and others, of Wabash, Minn., to build a bridge across 
the Mississippi. Capital stock, $20,000. 

Bridge Notes.—New London, Conn.—It is reported 
that the New York, Providence & Boston R. R. Co. will 
shortly commence work on the Thames river bridge. 

Harrison, N. J.—Another bridge is projected to be 
built across the Elizabeth river to Newark. Estimated 
cost, between $75,000 and $100,000. 

Poast Town, O.—The County Commissioners, Hamil- 
ton, O., will build a bridge across the Miami river at a 
cost of about $30,000, 

Indianapolis, Ind.—The County Commissioners 
wil build a bridge over White river, west of North 
Indianapolis, It willbe an iron structure, with 2 spans 
of 175 ft. 

Randolph, Mo.—A free wagon bridge acr ss the Mis- 
souriis proposed. J. A. L. WADDELL, of Kansas City, 
estimated that an iron truss bridge, strong enough for 
a cable line, could be built for $160,000. Mr. Drs, 
of Liberty, submitted a plan for a pontoon bridge 
similar to the one in use for several years at Prairie du 
Chien, Wis.; the cost would be about $2,000. 

Denver, Col.—The County Commissioners wil] buid 
a bridge across the Platte river. 

Dagget, Cal.—An iron bridge across the Mojave 
river has recently been completed by the San Francisco 
Bridge Co. 

Vernon, Tex.—An iron bridge is to be built across 
the Pease river for the County Commissioners. It is 
said that the site is ill chosen and that the bridge and 
approaches will not stand the freshets. The King Iron 
Bridge & Mfg, Co., of Cleveland, O., has the contract at 
$50,000. There will be 400 ft. of iron truss spans; the 
total length of the structure will be 2,100 ft. 

Montreal, Canada.—Plans for the proposed bridge 
from Montreal to Longueuil, across St. Helen’s island, 
have been prepared by Henri Matinave. C, E. 


Contracting. 


Pipe and Hydrants.— The following proposals have 
been received by the Board of Pablic Works, Lincoln, 
Neb. Ohio Pipe Co., Columbus, O., $31.43 per ton for 
pipe, 3 cts. per lb. for castings; Dennis Long & Co., 

é 
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Louisville, Ky., $22.90, 3 cts. The contract was awarded 
to the Ohio Pipe Co. The contract for Adams hydrants 
and 6-in. valves, was awarded to F. C. Sholes. 


Excavation and Masonry.—The following proposals 
have been received for work at the new engine house 
Roanoke, Va.: Simmons & Winch, $2.75 per cu. yd. for 
masonry, 20 per cu. yd, for exeavation: I. H. 
Bachrach, $2.60 and 25 cts.; J. Shrister, $2.90 and 25 ets. : 
C. M. Ryan, $2.80 and 20 cts.; B. B. Dull, $2.69 and 15 cts. ; 
W. H. Mason, $3.10 for masonry, including excavation. 


ets. 


Pips and Specials.—The following proposals for 
east-iron water pipe and specials for 1888, and separate 
bids for 8,350 ft. of 30-inp. pipe and castings, were re- 
ceived March 6 by Joun Waite.aw, Superintendent and 
Engineer of the Water-works, Cleveland, O.: R. D. 
Wood & Co., Philadelphia: 3-in., $31.20 per .ton of 
2,000 Ibs.: 4-in., $28.80; 6 and 8-in., $28.20; 10 and 12 in.. 
$27.80; 30-in., $26.95; Lake Shore Foundry, Cleveland, O 
3 to 16-in. pipe, $26.50; 3 to 16 in. specials, 2% ets. per tb.; 
30-in., $26.50: specials, 3 cts.; Ohio Pipe Foundry, Co 
lum bus, U., 3 to 16-in. pips and castings, $29 and 3‘, ets.: 
30-in,, $29.97 and 37s cts.: Addyston Pipe & Steel Co., 
Cincinnati, O., 3 to 16-in. pipe and castings, $29 and 
2% ets.: 30 in., $28.50 and 2% cts.: Buffalo Cast-Iron 
Pipe Co,, Buffalo, N. Y.,3 to 16 in. pipe and castings, 
$28.40 and 3 cts.;: 30-in., $28.85 and 3% cts.; New Phila- 
delphia Pipe Works, New Philadelphia, O., 3 to 16-in. 
Pipe and castings, $27.10 and 3 cts. The contract was 
awarded to the Lake Shore Foundry. 

Street Work.—The following proposals have been 
received by the City Commissioner, Baltimore, Md.: 
work on Holbrook St.: Wm. E. Anderson, grading, 
18 ets, per cu. yd., curbing 40 cts, per lin. ft.: paving 
6 ects. per sq. ft.; Patrick Keelty, 15, 38 and 5‘: cts.: A, 
Schneider & Sons, 22, 40 and 6 ects.: Patrick Reddington, 
17, 40 and 6 cts.; Owen Patterson, 26,42 and 6 ¢ts.; Jas. P. 
McGovern, 144%, 40 and 6 cts. Patterson Park Ave. ;Patrick 
Keelty, grading 19 cts., curbing 39 cts., paving 542 cts.: 
Bergman & Peddicore, 12, 40and 5% ets.; A. Schneider & 
Son, 27, 40 and 6% cts.: Patrick Reddington, 23, 40 and 
6% ets.: Jas. P. MeGovern, 18's, 40 and 5'4 ets.: Owen 
Patterson, 27, 45 and 6‘ cts. Federal St.; Wm. E, 
Anderson, grading 18 cts., eurbing 40 ets., paving 
5'4 ets.; Patrick Keelty, 14, 39 and 5% cts.; A. Schneider 
& Son, 22,40 and 6cts.; Patrick Reddington, 17, 40 and 
6 cts.; J. P. McGovern, 1442, 40 and 6 cts. 

Paving.—The following proposals for paving have 
been received by JoHn J. GRANVILLE, City Engineer 
East Saginaw, Mich.: Welles St-; Scanlan & Crowley 
$1,301.14 if earth excavated to belong to contractor’ 
$1,278 40 if earth to belong to the city: John C. Davies’ 
$1,259.50 and $1,229.20. Sixth St.; Seanlan & Crowley, 
$7,154.40, $7,154.40; John C. Davies, $6,942.35, $6,796.35. 
Maple St. ; Scanlan & Crowley, $4,341.55, $4,341.55: John C. 
Davies, $4,198.05, $4,110.¢5. Contracts awarded to John 
C. Davies. Washington Ave.; Seanlan & Crowley: 

5,789.29. $5,787.29; John C. Davies, $5,866.15, $5,848.02. 
Contract awarded to Seanlan & Crowley. The range of 
the bids averaged as follows: excavation, 19 to 25 cts. 
per cu. yd.if earth to belong to the contractor, 15 to 
23 cts. if to belong to the city; curb, 60 to 65 cts, per ft.; 
cedar block paving, 84 to 86 ets. per yd.: curb timber, 
$14 to $16 per 1,000 ft. B. M.; cobble stone, 89 and 90 cts. 
per yd.; culvert covers, $1.75 to $2 each; tile drain, $2.25 
to $2.50 per rod. 

The Vulcan Iron Works, 86 North Clinton St.’ 
Chicago, Ill., have issued an illustrated pamphlet re- 
lating to pile driving machinery. There is a descrip- 
tion, with cuts, of Wm. T. Casgrain’s patent pile cap to 
prevent the splitting or brooming of the piles and to be 
used instead of the ordinary hoops: it is a cast-iron cap 
with tapered recesses above and below, the chamfered 
head of the pile fitting into the lower one and a wooden 
block into the upper one, the hammer striking this 
block. Points, bands, sheaves, hoisting engines, ete., 
are described and illustrated. Also swivel, floating. 
townstip and railroad car pile drivers. There are 5 
pages devoted to the Vulcan-Nasmyth improved steam 
pile hammer, including a page of directions for opera- 
ting the same. Prices are given for hammers, nippers’ 
trips, toggles, ete. 

The Bucyrus Foundry & Mfg. Co. has recently ship- 
ped the largest and most powerful steam shovel ever 
built in this country to the Lake Shore & Michigan 
Southern Ry. Co., to be used in digging shale rock at 
Ashtabula, O., on that road, which it is expected to do 
without blasting. This machine, which is one of two 
ordered by this road, has a daily capacity of 4,000 to 
5,000 cu. yds. in ordinary material and will handle 
a three yard bucket. The company is also building 
a large and powerful dredge for the U. 8. Government, 
and another for the Commissioners of the South Park. 
Chicago. The company has on hand a large number of 
orders for steam shovels, dredges, wreckers and other 
machinery, and the prospects for the year are very 
bright. 

Water-W orks.—Findlay0—The Water- Works Board 
has awarded the contracts as follows: Addyston Pipe 
& Steel Co., Newport. Ky.. pipe $25.80 per ton, $70,074.40 
James J. Rumsey, Cunton, O., pipe laying; 18 miles, 
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$23,820.71. Bourbon Copper & Brass Works, Cincinnati, 
O., bydrants, $4,823.60. Eddy ValveCo., Waterford, N. Y. 
valves and b xes. $2,609,60. Gordon & Maxwell Mfg. Co., 
Hamilton, O, engines. pumps and boilers, $16,637. A 


list of the bids wus given on page 170. 


Falls Citu, Neb.—The eoutract has been awarded to 8. 
K. Felton, of Omaha, Neb. The other bidders were, A 
T. Prentis, Chicago: Heinaman & Howe, Falls City: 
Deane Steam Pump Co., Ho'yoke, Mass.: Gordon & 


Maxwell, Hamilton, O.; W. B. Schneider, Falls City; 
Biddy Valve Co., Waterford, N. Y.; Standard Supply Co. 
Kansas City, Mo.: Shickle. Harrison & 
Leuis, Mo.; Geo. H. Morgan, Chicago. 


Howard, St. 


Bridge Contracts. Md.— The County 
Commissioners, Garret county, have awarded the con- 
tract for an iron bridge at this place to the Pittsburg 
Bridges Co., Pittsburg, Pa., at $5,500, 

Decatur, Ala.—The Decatur Lron 


}» has been awarded the e 


Selbyport, 


Bridge & Con 
yntract for 4 iron 
Rome & Carrollton R. R, 


struction ¢ 
bridges on the Chattanooga 
The cost will be about $35,000. 

Atlanta, Ga.—The Georgia Central R. R. Co. bas 
awarded the contract for the substructure of the Ne] 
bridge to Wm. MeConnell & Son, of Atlanta, 
and forthe superstructure to the Atlanta Bridge & 
Axle Co. 

Minneapolis, Minn, 


son S*. 


Kerrick & Watson. of Minne- 
apolis, have been awarded the contract for all bridging 
onthe extension of the St. Paul, Minneapolis & Mani 
tuba Ry. from West Superior to Hinckley. 

St. Paul, Minn.—The following proposals have been 
received! for the Lyndale Ave. bridge over the St. 
Paul, Minneapolis & Manitoba and Minneapolis & St 
Louis railroads; there will be two spans, 168 and 105 ft. 
long: Minnesota Stone Co.,, 
Douglas & Co., $6,501.22; Geo. MeMullen, $6,596.10: 
Baxter & Sons, $6,708.07; M. Daley, $6,868.68; Ring & 
Tobin, $7,870.34, Superstructure; Wrought Iron Bridge 
Co., Canton, O., $19,518, $20,635; King Iron Bridge & 
Mfg. Co., Cleveland, O., $29,393: Smith Bridge Co. 
Toledo, O., $21,000: Jones Bridge Co., Chieago, I1.. $21.- 
536 23; Kansas City Bridge Co., $25,750; Scheffler Bridge 
Cuo., Milwaukee, Wis,,$23.970.24; A. G. Bayne & Co., Min- 
Minn., $24,056. The estimates 
Coppelen, were $6,595.30 and $22,926. 


Substructure: $5,185.65 ; 


neapolis, of Engineer 


Sewers.— Kochester, N. ¥.—The Executive Board 
has awarded contracts as follows: Schanck Ave., F.C. 
Lauer’s Sons, 


$18,865, (estimate, $:1500); Fourth Ave. 
pipe sewer, John Mauder, $1,900, (estimate, $2,350) ; 
Bronson Ave., pipe sewer, Wm. Fuller, $2,200.25, (esti- 
mate, $2,450), 


iilegheny, Pa.—The contract for a lateral sewer on 
Bidwell St. has been awarded by James Brown, Comp 
troller, to Seanicn & Haggerty, at $540, 

Railroad Contracts. 
bus R.R. 
contract, 

Louisville Southern R.R. 


Chattanooga, Rome & Colum. 
John Harrison, of Rome, Ga., has a 20 miles 


Joseph Coyne has the 
contract for switches, side tracks and ditching between 
Louisville, Ky.,and Brunerstown, 12 miles. 

Atlanta & Florida R. R.—August sbaw, of Atlanta, 
Ga., has the contract for 50 miles of tracklaying, from 
the Georgia Midland R.R. to Fort Valley. Ga. 

Macon & Covington R,. R.—Hampton & Bradeen, of 
Athens, Ga., have a contract for grading. 

Carolina, Knoxville & Western R.R.—The contract 
for grading, trestling, bridging and masonry « n the So. 
Carolina division, from Greenville, 8. C., to the North 
Carolina State line, about 40 miles, has been awarded to 
Tanner & Co., of Cowpens, 8. C. 
will be at Greenville, 8. C. 

Fort Worth Western R. R.—Eugene Roche, of Fort 
Worth, has the contract for the construction of the first 
30 miles of the road. 

Anaheim, Olinda & Pomona R.R.—Gleason & 
Graham, of Anaheim, Cal., bave the contract for grad- 
ing this narrow gauge road between Anaheim and 
Carlton. 

St. Paul, Minneapolis & Manitoba.—Foley Bros., of 
Str Cloud, Minn., have the contract for the constriction 
of the Hinckley & Duluth extension. 


Their headquarters 


Sewers.—The following proposals for sewers have 
been received by the Board of Public Works, Beatrice. 
Neb.: W- H. Duffett, Leavenworth, Kan., $27,998.45; 
Shannon & Kilpatrick Bros., Beatrice, $29,680; Jobn 
Layne, Lincoln, Neb., $29,723.36; E. J. Hanlon, Sioux 
City. Ia., $29,790.50; F. 8. Blodgett. Milwaukee. Wis.. 
$32,239. The contract was awarded to W. H. Duffett. 
who has contracted with the Beatrice Sewer Pipe Co. 
for the necessary sewer pipe. Work is to be completed 
by July 10. 

Mr. Duffett writes us, “being a subscriber to Exar- 
NEERING News, from which I received the information 
of the Lincoln, Neb., sewerage and obtained the con- 
tract, also now the Beatrice, Neb.. contract.” This note 
from a man practically interested in getting news of 
contracts open is a pretty good proof of the value to 
eontractors of our “Construction News’ in particular, 
and of ENGINEERING News in general. Ep. 
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Paving Stones and Curb 8tones.—The following 
proposals have been received by I, H. Harris, Superin- 
tendent of Streots, Brockton, Mass : Webb & Batchel- 
der, Worcester, Mass., $33 por 1,000 for paving stones. 
50 cts. per ft. for eurb stones: Thos, F. Walsh, West 
(Quincey, Mass., $37, 52ets.: Paving stones, Thos. Me- 
Carty, North Acton, Mass.,$26.50 per 1,000; 8. & R. J. 
Lombard, Charlestown, Mass., $26; Charles Wilson, 
Quincy, Mass., $1.10 per eq. yd.;: McDonnell & Sons, 
Quinev, Mass., $35 per1.000; Carkip Bros., North Chelms- 
ford, Mass., No. 1 $55, No. 2 $45; Charles A. Bailey. Sun- 
cook, N. H.. $25; Curbstones, A. A. Libby & Co., 28 
School St., Boston, 60 ets. per ft.: Noah Prescott, West- 
ford, Mass., 48 cta.: Nelson Messer, Brockton, 48 cts,: 
Severin Martell, W. Quincey, Mass,, 50 ets. per ft.; James 
A. Colson, Cherlestown, Maass., 49 cts. The contract for 
paving was awarded to Chas. Wilson, Quincy, Mass., 
at $1.10 per eq. vd. The eontract for enrbing was 
awarded to Nelson Messer, of Brockton, at 48 ets. per 
Jin. ft. 

Bulkhead, —The eontract fora rip-rapand nile bulk- 
head in Morris eanal basin forthe Lehigh Valley R. R. 
Co. improvements at Jersey City, N.J., has been given 
to D. 8. Cofrode of Jersey City. WALTER G. Bera is 
Principal! Assistant Engineer. 

Pipeand Castings.—The Executive Committee of the 
Aqueduct Board, Newark, N. J., has received the fol- 
Jowing proposals for 20-in, pipe and castings: John 
Fox. $29.50 per ton for pipe, 2's cts. per lb. for castings; 
rt. D. Wood & Co., Philadelphia, $28.45, 2.85 ets; Warren 
Foundry & Machine Co.. New York, $27.75, 2's cts. The 
contract was awarded tothe Warren Foundry & Machine 
Co. Proposals will be asked for 20,0(0 ft. of 6-in. mains 
and for pipe for the 12th Ward extension. 


The New York Electric!Light & Water Supply Co., 
of Buffalo, N. Y., has been incorporated by H. M. 
Cooper, J. R. Sttiuimay, Geo. H. Prerce, C. C. Prcker- 
mncand W. Bowen Moore, Capital stock, $50,000, The 
company proposes to contract for establishing electric 
light ana water-works, Contracts are said to have been 
secured in Alabama and Florida. 


Street Roilways.—T. Wm. Harris & Co., New York, 
have the contract for the construction of a street rail- 
way at Syracuse, N. Y.—- The electric railway built by 
them at Richmond. Va., is nowin successful operation. 


Sewers.— The City Council, Quincy, Mass., has passed 
an ordinance to lay about 19 miles of sewers, from 12 ins. 
to 60 ins, Propdsals will be advertised for shortly, 
Address FE, H. Osborn. 


Machine Too's —The following proposals have been 
received at the Navy Department for furnishing ma- 
chine tools for the ordnance gun shops at the Navy 
Yard , Washington. D. C.: Group 1, for 6 lathes for 16-in. 
B, L. R.: Niles Tool Works, Hamilton, O., $406,800: Pond 
Machine Tool Co., Plainfleld, N. J., $414,200; Bement, 
Miles & Co., Philadelphia, Pa., $419,000; Southwark 
Foundry & Mavhine Co., Philadelphia: $436,968.— 
Group 2, for 3 lathes for 16-in. RB. L. R. jackets: Be- 
ment, Miles & Co.. $117,500; Pond Machine Tool Co.. 
$120 500; Niles Tool Works, $123,000; Southwark Foun- 
dry & Machine Co., $136,383.—-Group 3, for 7 lathes for 
16-in. B. L. R. hoops: Binsse & Hauschild, Harrison, 
N. J., $100,000: Southwark Foundry & Machine Co.. 
$63,758; Pond Machine Tool Co.. $177,100, $211,300: 
Niles Tool Works, $180,000, $215,000; Bement Miles & Co., 
$189,000, $204.000, 


Wat*r Works Supplies.—At Allegheny. Pa., the 
Water Works Department has awarded the following 
eontraects for work for the present year; National 
Foundry & Pipe Works, Scottdaie, Pa.. 4-in. pipe. $28.45; 
6 and &-in., $27.45: 10, 12, 16, 20. 24, 30 and 36-in., $26.45; 
branches and sleeves, 2's ets. per Ib.——J. R. Hutehin- 
son, 4-in, stop gates, $10; 6-in., $14; 8-in., $22: 10-in., $33; 
12-in., $46., 16-in., $68; 20-in., $120; 24-in., $210; 30 in., 
$350; 36-in.. $550; {fire plugs, $26 each.——Bailey, Farrell 
& Co.. pig lead, $5.50 per 100 Ibs.——MeKay Mfg. Co.., 
‘s-in. brass ferrules, $5.75 per dozen: *s-in,, $6.50; % in.. 
$8.50; "c-in., $9 25; 1-in., $9,90.—Samuel Hastings, stop- 
gate boxes, $4.50 each; fire plug boxes, $2.50 each ; wash- 
out boxes, 40 ets. each.——Thos. Carlin’s Sons, miscel- 
laneous castings, $1.62 per 100 lbs.-—Wm. H. Megraw: 
hauling, 30 ets. per load; 2 horse wagon, and 2 horse 
timber wheels, $4.50 per day, 


Water Pipe, Sewers, Ete.—The Department of 
Public Works, Lake View, Ill, opened proposals 
March 6 for 485 tons of cast-iron water pipe. valves and 
special castings: 9 bids were received, the lowest bid 
was from Rhoads & Ramsey, of Chicago, 4-in., $28 per 
ton: 6 in., $27.45; 8-in., $27.85. The lowest bid for valves 
was from the Crane Bros. Mfg. Co.— Plans and 
specifications have been prepared by the engineering 
department, for,curbing and paving about 10 miles of 
streets during the present season: 10's miles of sewers 
will be putin, and about 6 miles of water mains laid. 
J. W. Atvorp is Chief Engineer: EpGarR SanDeERS,Com- 
missioner of Publie Works. 

Treatle and Bridge.—Dunean A. Gillies has been 
awarded the contract for the erection of 1,800 ft, of 
trestle, with an iron bridge 160 ft.span, near Baltimoro, 
Md., on the {South Baltjmore “extensjon of the Balti- 


more & Ohio R. R. 
May. 


Stone.—The following was the only proposal for 
furnishing stone for lock at Beattyville, Ky., opened 
March 3 by Major Amos Stickney, U. 8. Engineer Office, 
Louisville, Ky.: Wendell R. Curtis, of Frankfort, Ky.. 
1,800 ecu, yds. of dressed face, $16.93; 1,500 cu. yds. 
of quarry face, $14.45; 1,301 cu. yds. of squared stone, 
$11.93. 


The Kalamazoo Railroad Velocipede Co.. of Kala- 
mazoo, Mie4., has sacured the services, as traveling 
salesinan, of James A. Sanoston, formerly southern 
passenger agent of the Illinois Central R. R. 


The work is tc be completed in 


Tank.—The following proposals for a wrought-iron 
tunk at Breed’s Is!and have b-en received bythe Water 
Board, Boston, Mass.; W. E, Swan, Clerk: Geo. Miles, 
Boston, $2,620; FE. Hodge & Co., Boston, $2,496; E, Ken- 
dall & Sons, Cambridgeport, $2,625; Whittier Machine 
Co., Boston. $2,696: H. 8. Robinson, Boston, $2,779; Cun- 
ningham Iron Works Co., Boston, $2,800; Atlantic 
Works, Boston, $2.975: J. Russel! & Sors, Buston, $3,190; 
Seannell & Wholey, Lowell, $3,213; Tippett & Wood, 
Paillipsburgh, N. J., $3,275: King Iron Bridge & Mfg. 
Co., Cleveland, O., $3,728: Riter & Conley, Pittsburg, Pa., 
$3,885: Ryan & M*Donald, Waterloo, N. Y., $4,350. The 
contract was awarded to George Miles. 


Proposals Open. 


Submerged Pipe.—Furnishing and laying 16-in. cast- 
iron pipe across the Chattahoochee river between 
Columbus, Ga., and Levily, Ala.. about 850 ft. B. FP. 
ARCHER, President, Columbus Water- Works Co., Cam- 
den, N. J. 

Pipe. Castings, Ete.—Cast-iron water-pipes, 600 tons 
of 6 in.; 70 gates, 25 hydrants; also specials, taps, lead 
and supplies for laying water and sewer pipes. S. M. 
Gray, City Engineer, Providence R. I. 

Paving.—Five streets; aggregate amount about 
$30,000. JoHN J. GRANVILLE, City Engineer, East Sagi- 
naw, Mich. 

Iron Bridge.--Over Kalamazoo river at East Ave.; 
2 spans of 125 ft.; roadway 24 ft,; 2 sidewalks 542 ft.; 
skew about 45°; load 100 lbs. per sq. ft. of floor. Specifi- 
eations at the C ty Engineer’s office. CHAUNCEY STRONG, 
City Clerk. Kalamazoo, Mich. March 20. 

Asphalt Paving, Etc.—About 8,630 sq. yds. Trinidad 
asphalt pavement, 2,250 sq. yds. granite block pive- 
ment, 2,500 lin, ft. curbing. Rost. Hooke, Superintend- 
ent, Board of Public Works, Chattanooga, Tenn., 
March 19. 

W.od Paving.—About 1,850 lin. ft. of white or red 
eedar block paving on plank or concrete foundation: 
separate bids for both forms. Specifications at the City 
Engineer’s office. F. A. Burke, City Clerk, Council 
Bluffs, Ta.,,March 20. 

Foundation Walls.—Stone walls for foundations of 
Colorado State Capitol Building. Plans and specifica- 
tions on file. THe Boxrp oF CapiroL MANAGERS. 
Denver, Col. March 20. 

Fencing, Filling and Draining.—Block bounded by 
154th St., 155th St. and 8th Ave. THE CoMMISSIONER oF 
PuBLtic Wonks, 31 Chambers St., New York City. 
Mareh 21. 

Sewers and Street Work.—Sewers : regulating,grad- 
ing, curbing and flagging. THE COMMISSIONER OF 
PusLtic Works, 31 Chambers 8t.. New York Citv. 
March 21, 

Lumber.— White oak, about 40,000 ft. B. M. of 2*2 in. 
plank 9 and 10 ft. long and 8 to 14-in. wide, 10,000 ft- 
B. M. of 1% in. sheeting 8, 9 and 10 ft. long and 5 to 9-in. 
wide, 50 joists 3-in. by 12-in. by 14 ft.. 30 joists 4's-in. by 
12-in. by 30 ft. Pine, about 30,000 ft. B. M. of 1 and 2-in’ 
lumber 12 in. wide, 2 by 3 in. joists 12 in. wide.2 by 4-in 
seantling; all 12 to 18 ft. long. W. P. Rice, City Engi- 
neer, Cleveland, O. Mareh 2?, 

Paving Blocks and Stone.— S:ony brook improve- 
ment. Paving blocks 8,000, rubble stone 650 tons, di- 
mepsion stone, 210 eu. yds. SETH PzREINS, Superin- 
tendent of Sewers, Boston. Mass. March 22. 

Tunnel.—For sewer in Ruggles Ave., 1 600ft. H. A. 
BENTLEY, City Engineer. Wm. H. Lawton, Jr., Street 
Commissioner, Newport. R. I. Mareh 23. 

Asphalt Pavement. --Abcut 3.800 sq. yds. on Thames 
St.: sheet or block asphalt. H. A. BENTLEY, City Engi- 
neer. Wm. H. Lawron, Jr., Street Commissioner, New- 
port, R. I. Mareh 23. 

Street Lighting. — Furnishing gas or other illumi- 
nating material; also furnishing and operating elec- 
tric lamps for streets, parks, ete., for 1 year from May 1. 
Tue CoMMISSIONER OF PusLic Works, 31 Chambers 8t., 
New York City, March 26. 

Court House.— Extension «f Montreal court honse. 
A. LeveguveE, architect, 12 Place d’Armes, Montreal. 
ErRNEst GaGnon, Secretary,,Department of Agriculture 
and Public Works, Quebec, Canada. March 27. 

Vertical Wall.—Rebuilding about 290 ft. of vertical 
wall in cement, on the Glens Falls feeder; bailing and 
draining, 275 cu. yds. earth excavation, 150 cu. yds. 
embankment, 175 cu. yds. rock exeavation without 
blasting, 50 cu, yds. roek excavation with blasting, 325 


cu. yds. of wall in cement, including coping, 70 eu. yqs 
concret*, JaMEs SHANAHAN, Superintendent of Pyb\j, 
Works, Albany, N. ¥. March 27. ‘ 

Sewers and Street Work—Pipe sewers, manholis'ayy 
flush tanks. Asphalt, cedar block, granite block an, 
sandstone pavement. Grading, ete. Plans and joo. 
fleations at the office of Joun J. TeTon, City Clerk, (.4 
Witcox, Chairman, Board of Public Works, Nebrask, 
City. Neb, March 27. 

Armory.— Masonry, iron Work, carpenter work. 
plumbing and gas fitting, steam heating and ventjj,. 
ting, THe ARMoky BoarD, Staats Zietung Building 
New York City. March 29. 

Pumping Engine and Boilers.—Pumping engine 0; 
2,000,000 gall. daily capacity, and 1 boiler, at high seryjc. 
pumping station; 2 boilers at low service station. 
A. Lockwoop, Superintendent 
Yonkers, N.Y. March 29. 

Court House.—Furnishing and laying about 9,000.0 
brick, sotting about 140,000 cu. ft. dressed granite, fur. 
nishing and setting iron framing for roof. Tur (Cy. 
M{SSIONERS FOR SUFFOLK Country Court Hous, Boston 
Mass. March 29. 

Water-Works.—Materials and labor for the eon. 
struction of water-works for the village of Ayon. 
OBANGE SackKetTr, Town Clerk and Water Commissioner 
Avon, N. Y. March 29, 

Sewers.—Central division of the general system of 
sewers. Plans and sp2cifizations with W. G. Winttam- 
son, City Engineer. W. 8. Regse, Mayor. Montgomery 
Ala. April 2. 


Sewers.—System of sewers. Gro. C. Power, Engi- 
neer, J. F. Newry, Town Cierk, San Buenaventura 
Cal. April 2. 

Hoisting Engines.—Three hoisting engines for work 
on the Muskingum river improvement. Lieut. Co 
Wa. E. Mergiuy, U. 8. Engineer Office, ):, +: 
April 2. 

Cement.—Natural cement 1,000 barrels, Portland cv. 
ment 500 barrels; for the Muskingum river improye 
ment. Lieut. Col. WM. E. MERRILL, U. 8. Engineer Of 
fice, Zanesville, O. April 2. 

Sewers.—Brick, vitrifled pipe and cast-iron pive, 
manholes, ete. F. FLoyp WELD, City Engineer, Water- 
bury, Conn. April 4. 

Iron Wire.—About 20 miles of B. W. G, galvanized 
iron wire No.14. Gen A. W. GREELY, Chief Signal Of- 
ficer, Signal Office, War Department, Washington, D.C 
April 7. 

Water-Works.—For Callao, Peru. 
ConsuLATE, New York City. June 26. 


WATER. 


The Villa Verona Land & Water Co. has been in- 
corporated by L. L. Baker and R. M. Hamiuton, of San 
Francisco: J. C. Gray, of Oroville, and others. Capita! 
stock, $400,000. 


Jos, 


of Water-Works, 


THE PERUVIAN 


Drainage of the PassaicSwamcs.—It is proposed to 
drain the extensive wet lands in Morris and Passaic 
counties, about 1,400 acres of which are now useless, by 
lowering Beatty's dam at Little Falls, and enlarging ‘he 


channel of the river. 
tioned for. 


Legislative action is to be peti- 


Callac, Peru.—Proposals have been called for by the 
Callao municipality forthe supply of fresh water re 
quired by that city, and also for the improvement of the 
drainage and sewerage systems. For particulars apply 
at the Peruvian consulate, New York City. Proposals 
will be received till June 26. 


The Viviende Water Co. has been organized at 
Riverside, Cal., to lay a pipe line for the irrigation of 
2,000 acres above the Gage canal. Water will be taken 
from Lytle creek and work will be completed br 
October. President, Mr. Fupicer; Secretary. Mr. 
MERIAM. 


Trenton, N.J.—The idea of supplying the city with 
water for domestic purposes originated with Stephen 
Seales in 1801 and about 4 years later, under an act % 
incorporate the ‘Proprietors of the Trenton Water- 
Works” a supply was obtained from springs north of 
Pennington avenue and conveyed through wooden 
pipes. About 34 years afterward iron pipes were laid 
and a turbine water-wheel, a 10-in. pump and a 
reservoir were established to furnish a supply from the 
Delaware river. In 1853 the works were put in operation: 
the engine had a daily capacity of 600,000 galls., and 
the reservoir had a capacity of 6,000,000 galls. In 1855 
an additional storage reservoir was built, and in 1858 
the 2 reservoirs were filled for the first time. In 164 
there was a scarcity of water and a portable steam 
engine was put in to drive the pump, the water-wheel 
being stopped by high water. The old springs were 
then used for the last time. The quality of the present! 
supply is excellent. Another reservoir is contemplated 
for the accommodation of the 7th Ward. There are 
about 40 miles of 2-in. to 20-in. pipe. The present 
pumping plant, which hasadaily capacity of 6,000.0° 
galls.,was furnished by H. R, Worthington, of New York. 
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Madison, Wis.—The lake connection of the water- 
works has been abandoned ; the analysis did not result 
as was expected, and the matter was brought before 
the public through the press, where it met with decided 
opposition. The Water Commissioners have decided 
to place meters to prevent the waste, and by that means 
save the water, 


Portland, Me.—The Portland Water Co. is advertis- 
ing in London, England, the issue of $800,000 consoli- 
dated mortgage bonds. The company was incorpora- 
ted in 1866, and has been io operation since 1870; com- 
mon stock, $1,000,000; authorized bonded debt. $1,500,000. 
Water is suppliedto Portland, Deering and Westbrook, 
and there is a prospect of the pipe lines being extended 
to Gorham, Windham and Cape Elizabeth, The total 
jength of main and distribution pipes laid to date is 
96 miles 1005 ft. 


Syracuse. N. Y.—The Syracuse Water Co. has sub- 
mitted a proposition to the city in which it offers to 
farnish a daily supply of 20,000,000 galls. from gang 
wells at Onondaga Valley, to construct and furnish a 
system which will furnish the highlands with a full 
supply, to extend the present system by about 30 miles 
of pipe, and to begin work immediately upon favorable 
action being taken by the city; the company only re- 
quires an exclusive right for 10 years. Analyses of the 
work, ete., accompanied the proposition.——Mr. Wm. A. 
Sweet’s bill for a supply from the Salmon river has 
been introduced at Albany. 


The National Water Purifying Co., 115 Broadway, 
New York C.ty, has had its system of water purification 
adopted by the following cities: Exeter, N. H.; Mas- 
sillon, O.; Chattanooga, Tenn.; Kokomo, Ind.; Cham- 
paigo, Ill.; Laweence, Kan.; Sioux Falls, Dak., and 
Winnipeg. Man., Hackensack, N.J.,and Hoboken, N.J., 
are also using the company’s aerating plants for muins 
and reservoirs. The Naticnal filter, used in connection 
with the system of aeration, precipitation and filtra- 
tion, was only placed upon the market in March 1887, 
and the extent to which it has been already adopted is 
very satisfactory. In addition to the cities above named 
alarge number of manufactories have these filters in 
use. The company, whose advertisement will be found 
in our advertising pages, issues a circular giving in- 
formation and testimonials. 


Water Works.—Connecticut.—Stonington. The 
Mystie Valley Water Co. has made a proposition to es- 
tablish a water supply. There will be a reservoir with 
a capacity off2,000,000 galls.; also 42 hydrants. $ 

Massachusetts.—Braintree. The works which are 
being built by J. Cavanagh & Son, of Boston, will be 
completed this spring. There wi!] be 12 miles of pipe, 
100 hydrants, 100 gates, stand-pipe 100 [t. high and 
pumping engine with a daily capacity of 15,000,000 galls. 

New York.—Brooklyn. The old Hudson River 
Valley Aqueduct bill has been introduced at Albany by 
Senator Prerce, This bill provides for a water supply 
from the Adirondack region or Hudson river valiey. 
-—Clyde. A Buffalo company has made a proposi’ion 
to put in water-works; the city to pay $1,750 per annum 
for 40 hydrants.—Gloversville. The citizens’ com- 
mittee has resolved that an additional water supply is 
needed and that the supply should be obtained from 
Jackson creek. The cost is estimated at $96,718.27, and 
the supply would be sufficient to supply 50 galls. per 
capita per day for a population of 43,000, Address the 
Water Commissioners.—Lansingburg. The bill be- 

fore the legislature for bonding the town for additional 
water supply is to be amended to provide that the 
money be used for an additional reservoir and that the 
taxpayers be allowed to vote on issuing the bonds he- 
fore they are sold.—Springville. A second test of 
the new works was made March 1, and proved sat- 
isfactory, 

New Jersey.—Asbury Park. Tae Consumers Water 
Co. has been organized, and has received permission to 
lay its pipes in the streets. The water will be sup- 
plied from an artesian well. 

Maryland,—Cambridge. The Town Commissioners 
are to be authorized to levy a water tax of not less than 
5 nor more than 8 cts. per $100 of the assessable prop- 
erty of the town for the purpose of establishing water- 
works,——Towsontown. Ata meeting of the Towson- 
town Water Co., Dr. J. Preer, president, en March 5, 
D. E. Miller, the contractor for sinking the artesian 
well, stated that the test hs made showed that the well 
would yield 25 galls. of water per minute. The pump 
used was not capable of drawing over that amount per 
minute, and he was satisfied there was a much larger 
flow. The board ordered that a test should be made 
with a pump having a capacity of 50 galls. per minute. 
The amount already obtained (1,500 galls. per hour) 
would be sufficient to supply the town for years. but it 
was thought more satisfactory to obtain the full yield 
of the well. Mr. McCLEan, the engineer, reported that 
it would be necessary to construct a reservoir holding 
36,000 galls., and the board resolved to go on with the 
work of erecting the reservoir, and laying the pipes as 
8000 as the second test is made, 





Ohio.—Cinvinnati. The following are the experts to 
consider the question of the city’s water supply: 
CHARLES HERMaNY, of Louisville; Henry Fiap, of St. 
Louis; C. B. Brusn, of Hoboken, N. J.; DeWrrrt C. 
CreEGIE R, of Chicago; and A. Freey, of New York. The 
fees are said to be $10¢ per day.—Conneaut. The 
Conneaut Water-Works Co. has been incorporated at 
Columbus, O., with a capital stock of $100,000, 

West Virginia.—Guyandotte. The Guayando*te 
Water-Works Co. has been organized by T. E. Stour, 
of Huntington, W. Va.; W.S. Kuan, of McKeesport. Pa. 
and others. Capital stock, $100.000, 

Virginia.—Portsmouth. The Portsmouth & Suffolk 
Water Co. is pushing its works and will have them com- 
pleted in a few months. M. CoLEMAN is Superinten- 
dent.— Manchester. Water-works are to be built. it 
is said, by Capt. White, of New York. 

Georgia.—Dalton, The water-works will probably 
be undertaken socn. Address the Water-Works Com- 
mittee, 

Kentucky, —Piaeville.—Water- works are to be estab- 
lished. Address the Pineville Land, Coal & Iron Co. 

Tennessee,—Murfreesboro. M. Collins, of the Mur- 
freesboro gas-works, has submitted plans and specifica- 
tions tor a system of water-works tothe Board of Al- 
dermen. 


Alabama.—Anniston. The Anniston Land Co. will 
putin additional pumping plant, with a daily eapacity 
of 1,600,000 galls. at the water-works.—Mobile. The 
suit between the Mobile Water-Works Co. (Stein's com- 
pany) and the Bienville Water-Works Co., over an ex- 
elusive right to supply the city with water claimed by 
the former company, has been decided by the Supreme 
Court adversely to the plaintiff company on the 
ground that Stein by contract with the city of Mobile in 
1840 had no exclusive right to supply the city with water, 
being limited to Three-Mile creek. That question 
being determined, a'] the rest are immaterial. The 
Bienville Water Co, obtains its supply from Eight-Mile 
ereek. 

Illinois.—Joliet. The 7 years litigation between the 
city and the Joliet Water-Works Co. has been ter- 
minated on an agreement to arbitrate upon a valua- 
tion of the plant, upon which the city of Joliet is to 
purehase. The water-works company has beaten the 
city in every court, from the lowest to the bighest, in 
the United States. The city is bound to purchase the 
works, and the company is bound to sell at the price 
fixed by the board of arbitrators, which is composed of 
A. GoTTLe1B, of Chitago, President of the Western 
Assoviation of Civil Engineers, for the company: L. B. 
Jackson, Chief Engineer of the Elgin, Joliet & Eastern 
Railway Co., for the city, and THomas J. WHITMAN, of 
St. Louis, chosen by the first two arbitrators. They 
will meet iv Chicago, April 19, and hold their sessions, 
hearing both sides, till they finally agree upon a valua- 
tion. 

Wisconsin.—Superior. The Superior Water-Works 
Co. will resume work in May, President, R. J. Wemyss, 
of West Superior. 

Arkansas.—Hot Springs. The Hot Springs Water- 
Works Co. will enlarge its plant.—Rogers. A com- 
pany to establish water-works and lime works has 
been organized, with a capital stock of $12,000. Address 
J. A. C. Buacxsurn, Key, Ark.—Bentonville. A 
proposition to build water-works has been made by 
parties from Kansas City, Mo. 

Nebraska.—Edgar. An election on the proposition 
to bond the city for water-works will be held March 23, 
Plans and specifications have been prepared by A. A. 
Ricuarpsoy, of Lincoln. 

Oregon.— Portland, A 14-in. pipe is to be laid to con- 
nect the old pumping works with the Lincoln St. reser- 
voir. 

Washington Territory.—Wallulah, 
water-works is contemplated. 

Texas,—Waco. The people have condemned the 
cistern system for fire protection, mentioned last week, 
and it is recommended that if satisfactory arrange- 
ments cannot be made with the Waco Water Co, the 
Council issue bonds and build works for the city. 

Canada.—Chatbam, Ont. The Board of Health has 
the question of water-works under consideration, and 
has received several suggestions. Artesian wells are 
recommended. 


A system of 


Electric Light and Gas.— West Springfield, Mass, 
—The Agawam Gas Co. has beenincorporated. Presi- 
dent, J. R. Smita. Capital stock, $50,000. 

Orange, Mass.—Tie electri* light is in operation. 
The Thomson-Houston and the Westinghouse systems 
are used. 

Pawtucket, R. I.—The Pawtucket Gas Co. has 
bought out the Pawtucket Electric Lighting Co. 

Hudson, N. Y.—The Hudson Electric Light & Power 
Co. has been incorporated by A. W. Rice, T. A. Born- 
Ton, and others. Capital stock, $90,009. 

Hagerstown, Md.—The city has granted an exclu- 
sive franchise for an incandescent electric light plant 
to the successful bidder for the street are lizhts. 


Frederick, Md.—An electric plant wi]! probably be 


established. 


















Annapolis, Md.—The Annapolis Electric Light Co, 
has been incorporated by Dr. G. Weis, Exrinv Sraey. 
and others, to supply electric light and gis. Capital 
atock $100,000, The city pays $2.25 per 1,000 ft. for gas. 

Hamilton, O.—An ordinance has been passed pro 
viding for the issue of $150,000 bonds for building new 
vas works or purchasing the old ones. 

Fort Wayne, Ind.—The City Council has contracted 
with the Fort Wayne Jenney Electric Light Co. to light 
the city for 3 years at $135 per light per annum. 

Lake, 11t.—The Peoples Electric Light & Motor 
Power C>. proposes to put in an electric light plant. 

Jackson, Tenn.—The Citizens Gas Lizht Co. bas 
made a proposition to modify the present contract for 
25 electric lights on dark nights, for which the city pays 
$2,000 per annum. The proposition is for 30 lights, every 
night, at $},000, and additional ights $100 each. 

Telluride, Col.—The Telluride Electric Light A 
Power Co, has been incorporated by JamgEs F. MATHEWS | 
J. B. IN@RaM and H. H. Corsrn. Capital stock. $10,000. 

Sherman, Ter.—The city has purchased the electric 
light plant, paying $6,000 for the dynamo. 

Galveston, Tex.—The Brush Electrie Light & Power 
Co, hus been consolidated with the Galveston Gas Co. 

Corsicana, Tex.--The Corsicana Gas Light Co. has 
been organized by B. T. BaRRy, Samvew R. Trost and 
J.R. MILER. Capital stock, 150,000, 

Cleburne, Tex.—The Cleburne Gas Light Co, has 
been organized by B. T. Barry, 8S. A. GREENWALL and 
S.C, PADELFORD. Capital stock, $35,00¢ 


Covington R servoir.—Gzo. BouscaREN. of Cincin- 
nati, O., Consulting Engineer for the Trustees of the 
Covington reservoir, at Covington, Ky.. has made his 
report for 1887. The preliminary surveys for the site 
were commenced Jan. 5, 1887. The reservoir is formed 
by damming a branch of Three-Mile creek: the lower, 
or distributing basin, will hold about 27,000,000 galls. : 
the twolupper, or subsiding basins, will hold about 
26,500,009 galls. and 31,000,000 galls. The probable daily 
consumption is estimated at 3,000,000 galls. The dams 
will be 15 ft. wide on ton. inner slope 3 to 1, outer slope 
1\ tol. The pump house is located on the south shore 
ofthe Ohio: it will have stone foundations, brick wa!!s 
and wooden roof: water will be taken to the pump well 
through an aqueduct 158 ft. long, 4 ft. inside diameter 
partly in tunnel; the house, well and aqueduct are eal- 
eulated to accomodate a pumping plant of 20,000.00 
galis. daily capacit7. The pumping plant to be put in 
will be of 10,000,000 galls. capacity: consisting of 2 ver- 
tieal engines of 5,000,000 galls. capacity each. each 
operating 4 pumps. The contractors are as follows 
Addyston Steel & Pipe Co.. Newport, Ky.. pipe and 
eastings; MeRae & Lally, Detroit. Mich., pipe laying: 
Peter, Senlly & Crane, Cincinnati, O., reservoir, (trans 
ferred to 8. Casparis & C>); C. J. Limrick, Newport. 
Ky., pump house, well and aqueduct: Holly Mfg. Co.. 
Lockport, N. Y,.. pumping engines: Eddy Valve Co.. 
Waterford, N. Y., valves. The details of prices are 
given in the report. The total estimated cost is 
$979,092.25, of which $810,000.05 is for work under con- 
tract, and $10.002 for work not yet contracted for. A. 
Petry is Resident Engineer. 


The Southern New Mexico Canal.—The survey of 
the canal contemplated in southern New Mexico is about 
completed. The report states that it will be necessary 
to commence at a point near Los Lunas, on the Rio 
Grande, and that the cost of construction to San Anto- 
nio, N. M., will be about $820,000 per mile, as the ground 
is very rough. From the latter point about 90 miles 
over the Jornada de Muerto (journey of death) the work 
will be easy, and the cost about $17,000 a mile, with the 
exception of a tunnel a mile and a half long, which is 
estimated to cost about $130,000, The canal is surveyed 
for 130 miles and the total cost foots up $4.970,000. If this 
eanal and reservoir scheme be put through it wil! bring 
under cultivation over 3,000,000 aeres of now arid land, 
The originator of the scheme is Gen. J. B. Bowman.— 
St. Louis Globe Democrat, 


Drainage in Illinois.—It is reported from Tolono. 
Iil., that the drainage districts in some parts of Illinois 
are proving in some instances a woeful burden to the 
farmers whora they were ostensibly organized to ben- 
efit. The assessments in some cases have grown so 
formidable that capitalists decline to lend money on 
the farms or to extend the time for payment of loans 
already made, as has always been the custom on re- 
quest. Many poor farmers are thus compelled to saeri- 
flee their property in order «to save a little something 
from the impending wreck. In a few cases the Com- 
missioners have bought the lands thus depreciated in 
value and then changed the course of the proposed 
ditch so as to relieve the[{property of the assessments 
originally levied against it. The farmers are in open 
rebel'ion against the many abuses to which they are 
subjected under the present drainage law. and will lis- 
ten to nothing less than its absolute repeal! or radical 
amendment. They are forcing the issue, and every can- 
didate tor the Legislature from this part of the State 
will have to define his position on this question before 
6 campaign is over,—St, Louls Globe Democrat, 
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Candelaria, Nev.—The Candelaria Water-Works & 
Milling Co. is advertising in London, England, for ap- 
plications for $350,000 6%. first mortgage bonds. The 
company was formed in January, 1885, to acquire the 
water-works at Candelaria forthe purpose of supplying 
the town and suburbs, the railroad and the mines; the 
present issue of bonds is to provide funds for comple- 
ting the reservoirs and pipe lines, and building a short 
tramway. E, SKILTON is Secretary. 

Brockville, Ont.—The outlet pipe of the new system 
of sewerage was successfully laidin the bed of the St. 
Lawrence on March 8. The pipe, 16 ins. in diameter, 
was all connected up and was hung to a timber frame 
by ropes. Achannel was cut inthe ice and at a given 
signal most of the ropes were cut: the weight broke 
the rest, and the pipe dropped into 45 [t. of water. The 
contractor was John F. Ward, of Jersey City, N. J. W11- 
Ltrs CareMan, City Engineer, was the engineer of the 
work, 

Eufaula, Ala.—The water-works were tested March 
5, with satisfactory result-, There are 2,722 f. of 8 in. 
cast-iron force main, 28,789 ft. of 4 to 10-in. cast-iron 
aud wrought-iron cement lined distribution pipe, total 
6.26 miles of pipe, 50 double nozzle fire hydrants and 36 
gates. The stand-pipe is situated between the pump- 
ing station and the town, it is 26 ft. diameter and 70 ft. 
high, with a capacity of 278,600 galls.: the top is 143 ft. 
above the level o? the business part of the city. There 
are two Davidson single plunger pumps, 30 * 20 in. 
cylinders, 10-in. plungers, aggregate daily capacity 
2,000,000 galls.; the engines can be worked condensing 
or non-condensing. There‘are 2 boilers of 90 H. P. each, 
16 ft. lone, 5 ft. diameter, 46 4-in. tubes. The supply is 
drawn from dams on Shorter Spring branch and Little 
Chewella creek, the aggregate daily flow of which 
streams in dry weather is about 1,000,000 galls. The 
water passes through a filter chamber 20 ft. square, 
passing up through about 2 ft. of gravel and sand, 
and flows into a storage reservoir 159 ft. by 64 ft. and 17 
ft. deep, the overflow is at 11 ft. at which depth the 
capacity is 570,000 galls. ; thence it flows through a 10-in. 
pipe to the pump well. The works were built by How- 
land & Ellis. The engineer in charge was Geo. A, 
ELuis: assistant, P. M. Stocum. The following are 
the officers of the water company: President, 8. H, 
Dent : Secretary and Treasurer, E. B. Youna; General 
Manager, A. H. Howxanp: Superintendent. R. H. 
WALKER. The contract called for 4 streams 75 ft. high 
or 120 ft. long in a horizontal direction, and these 
figures were exceeded at the test. The stand-pipe will 
maintain a pressure for these streams for half an hour 
without pumping. 
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Special Reports of Water-Works 
Construction. 

The fourth yearly edition of the Statistical 
Tables of American Water-Works will be pub- 
lished as the ENGINEERING NEWS’ MANUAL OF 
AMERICAN WATER-WORKS, and the change of name 
will be accompanied by such an enlargement of the 
scope of the work and such improvements in its 
completeness and correctness, as will make the vol- 
ume indispensable to every manufacturer, engineer 
and contractor in any way interested in Water- 
Works construction and maintenance, and of great 
value to Water-Works superintendents and pro- 
jectors of new works 

We are now receiving reports from all parts of 
the country for use in compiling this book, and ab- 
stract the news of immediate importance below. 
We trust our readers will kindly aid us in making 
the Manual of American Water-Works as complete 
as we desire, by notifying us of any new works un- 
der construction or projected, which they Go not see 
mentioned in our columns. Blanks for reports of 
existing works or works newly projected will be 
sent on request. 

Mr1uTon. Ont., March 9, 1888. 

Eprror ENGINEERING News:—The reservoir for our 
water-works is completed, and it is proposed to finish 
the system by Aug. 1, 1888. The works were designed 
and are being superintended by Jas. A. Bell of St. 
Thomas, Ont. The contract for the whole system was 
let to McQuillan & Co., of Toronto, Ont. The supply is 
from springs by gravity, to a reservoir of 140,000 ga'ls. 
capacity. The works will cost $18,400. Present popula- 
tion, 1,400. ALF. G. NEEDHAM, Town Clerk. 

RIcHMOND, Va., March 8. 1888. 

Ep1ror ENGINgERING News:—Enclosed please find 
form sent me, filled out as requested. We have two 
pumping stations situated above the city on the James 
river, about two miles apart. The lower station con- 
tains the old pumps which were erected in 1830, and 
added to at different times, the last addition was in 1873, 
and consisted of a turbine wheel with pumps of 3,000, - 


009 galls. capacity in 24 hours. The other water wheels? ™ 


at the lower station are old-fashioned “breast wheels,” 
the pumping capacity of this station is 6,000,00. galls. in 
24 hours. The pumps discharge into Marshall reser- 
voir which supplies our lower service. The new pump 
house, or upperstation, Was erected in 1882: the wheels 
and pumps were designed by Prof. Cuas. Smita of St. 
Louis, Mo., the wheel is known as the “Partial Tur- 
bine.” and is run under a 20 ft, head of water; the 
pumps are single acting and vertical with a capacity of 
12,101,000 galls. in 24hours. At the upper station there 
is also a Worthington steam pump of 6,000,000 galis. cap- 
acity which is used rarely, and is kept as an auxiliary 
pump in the event of acvident to the water power 
pumps. These pumps discharge into the new reser- 
voir, which is at an elevation of 161 ft, above the pumps, 
supplies our high service, and has a capacity of 40,000,- 
000 galls. Besides the 66 miles of service pipein the 
city, there are 5.4 miles of pumping mains, and 2 miles 
of supply mains. The estimated value of our entire 
plant is about $1,500,000. Cuas, E. BoLuinG, Supt. 


GREENSBORO, N. C., March 9, 1888. 
Epitor ENGINEERING News:—Our water-works will 
be completed May 1, 1888. They were designec by W. W. 
TaAyYLor of this place. Water is taken from wells and 
springs by a Blake pump of 1,500,000 galls. daily capacity 
and pumped to a stand pipe which will contain 100,000 
galls. The works are owned and are being built by t:e 
Greensboro Water Co. The pipes and specials are 
furnished by R. D. Woop & Co. of Philadelphia. Eddy 
valves and Matthew Hydrants will be used. Tere will 
be about 75 hydrants, for which the franchise grants a 
rental from the city of $28.75 each. All above 75 at $35 
each. FRED B. HUBBELL, Baltimore, Md., is our secre- 
tary andtreasurer. The population of Greensboro is 

5,000, Tos. B. Keoau, Pres. Greensboro Water Co. 


Evetis, Fla., March 7, 1888. 
Epitork ENGINEERING NeEws:— Water-works are 
needed badly at this place, and could be put in ata 
eost of $30,000,as there are a number of clear water 
Jakes within the corporate limits. Our population is 
about 1,500. We once contracted for a system of water- 
works, but the contractor failed us. 
GEo. W. CLEWCLE, Town Clerk, 
Covineton, Ky., March 7, 1888, 
EpitoR ENGINEERING NEws:—New water-works are 
contracted for, and it is expected that they will be com- 
pleted during the coming season. The new supply will 
be from the Ohio river 8 miles above Cincinnati. It wi!l 
be pumped into an 80,000,000 galls. reservoir, of three 
compartments, which will have an elevation of 274 ft. 
When this reservoir is completed an entire chang: will 
be made in our present system, especially in the dis- 
tributing pipes. The new work will cost $1,000,000, 
W. H. Guore, Chief Executive Officer, Covington City 
Water Works. ° 


PapucaH, Ky., March 5, 1888, 
EpitoR ENGINEERING News:—The Paducah Water 
Supply Co. of Baltimore, Md., on March 1, 1888, sold its 
entire works aod franchise to the Paducah Water Co. 
of Paducah, Ky., a corporation organized under an act 
of the State legislature approved Feb., 20, 1888, 
MuscorE BENNETT, Supt. Paducah Water Supply Co. 
KNOXVILLE, Tenn., March 5, 1888, 
Epitor ErGINEERING NEws:—I have had to recon- 
struct the water-works reservoirs since coming herein 
iss4. The original construction was poor and ex- 
pensive, and the reservoirs had burst 8 times, and 
emptied their contents into limestone cavities bel »w. 
The works are now in good order and within afew 
weeks the company and the city have effected a settle- 
ment of a law suit regarding hydrant rental. There 
will be about 24s miles of 6 and 8 in. pipe laid this 
season, and 35 hydrants added. 
A. H. MaRTINE, Supt. Knoxville Water Co. 
TULLAHOMA, Tenn., 
EpiItok ENGINEERING NEws:—The city is now being 
convassed to raise.stock to erect water-works. If a 
stock company is not organized, then the city council 
will be asked to issue bonds to build the works. Water 
will be pumped to reservoir from two large free stone 
springs, 70 it. below the street level. Population is 3,000. 
Geo. W. Davyipsoy. 
NEosHo, Mo. 
EpItToR ENGINEERING News:—The city is anxious to 
negotiate for water-works, or grant a liberal franchise 
to the right ,arties. We have plenty of gvod spriog 
water within a quarter of a mile of the public square, 
and a stand pipe could be erected on an adjoining hill. 
Population is 3,500. Address, Jas. E. ALEXANDER or A. 
M. BaLLovu, Neosho, Mo. LEE D. BELu. 
HALSTEAD, Kan. 
Ep1tork ENGINEERING News:—Bonds were voied some 
time ago fora system of water-works to cost about $23,- 
uo, An effort was made to sell these last fall, but the 
market was too dul!. We shall try it again in the spring. 
Water will be pumped from a large well near the Little 
Arkansas river. Address, 8. H. Tuco, Mayor. 
R. N. Berry, City Clerk. 


BaxTER Sprinos, Kan. 
EpitoR ENGINEERING NEws:—Water-works are now 
being talked of. The river is a quarterof a mile distant, 
and it is proposed to pump water from it to a stand 
pipes. Probable cost of works, $25,000. Nothing definite 
has yet been done. Population is 2,000, 
H. R.CoRRELL, Water Commissioner, 


WAXAHACHIE, Tex, 
EpIToR ENGINEERING NEws:—We are agitating the 
water-works question, and will probably do something 
in the coming summer. When our city acts it wil! 
probably put in a $30,000 or $40,000 plant, the cost to be 
covered by an issue of bonds. 
E. A. Du Bose, Mayor. 
TEMPLE, TEX., March 8, 1885. 
EpitoR ENGINEERING News:—This city is anxious 
to obtain a more efficient water supply, and to have its 
present system of mains extended. The company 
owning the works is not avle to under.ake the exten- 
sion, and any company who would come here for the 
purpose, would be treated liberally in the way of do- 
nations. 
Geo. E, WiLcox, President Temple Water- Works (Co. 


OS 


Water-Works Reports 


Ma ison, Wi:.—The Board of Water Commissioners 
have issued their report for the year ending Sept. x0, 
1887, being their 5th annual report. The works are in 
good condition and the financial condition of the Water 
Department is satisfactory; the receipts for the year 
paid the operating expenses and the year’s interest on 
the outstanding bonds and lefc a surplus of $939.96 in 
the treasury, The present wells limiting the supply, it 
was proposed to obtain an additional supply from a 
system of gang wells, similar to that at Brooklyn, N. Y.: 
experiments showed that the geological formation 
was not favorable, but that by boring 200 ft. down to 
rock, and tubing to that depth, a 6-in. well gave the 
same quality of water as the other wells and a daily 
supply of 115,000 galls. This is the seventh well and a 
contract has been let for2 more. The waste of water 
is so great as to seriously diminish the fire pressure at 
times; the water is wasted recklessly. The consump- 
tion for November, 1886, was 20,000 000 galls., and in 
December, with cold weather, it was 25,000,000 galls. : 
an inspection resulted in reducing this to 23,000,000 
ga'ls. in January, and 17,000,000 galls. in February, with 
no freezing of pipes. When the inspection ceased the 
waste increased till the consumption was 26,000,000 
galls.in August, reduced by another inspection to 21,- 
000,000 galls, in September. Meters are recommended 
to prevent such excessive waste, which means an 
expenditure of $5,000 to $8,000 if the system i®*adopted 
generally. For fire protection a connection with the 
lake is urgently recommended. During the year 
32 miles of 4 and 6-in. mains, 10 hydrants, 27 valves and 
124 services (3,266 ft.) were laid. The population is about 
12,063. Thesupply is by direct pressure from 7 artesian 
wells. There are 2 non-condensing Reynolds-Corliss 
pamping engines, with Knowles pumps combined: 
daily capacity, 1,500,000 and 2,500,000 galls. The total 
amount pumped was 261,308,160 galis., with an average 
head of 224 ft. There are 980 water takers. There is 
an analysis of the work; a diagram of the daily pump- 
age and a table of engine performance, ete,, also a 
plan of the pumping station and location of the wells. 
JAMES CONELIN is President of the Board. Superin- 
tendent of Water-Works, JoHn B.cHEIm. 


Nashville, Penn.—The Superintendent of Water- 
Works, GrEo. Rx YER, has issued his report for the yeur 
ending Sept. 30, 1887. The great demand for water last 
summer, an extremely dry season, taxed the pumps to 
their full capacity, and there was some complaint of 
scarcity of water. The average daily consumption was 
8,522,762, an increase of 750,393 galls., over the previous 
year; in August and September it was over 9,000,000 
galls. and no stand-pipe pressure could be maintained ; 
only by filling the reservoir at night could the city be 
supplied. There are 4 compound, non-condensing 
Worthington pumping engines, daily capacity 2,500,000 
galls. each, and 1 horizontal engine with vertical 
pumps, daily capacity 4,000,000 galls. The water is taken 
from the Cumberland river and pumped to stand-pipe 
and reservoir. There are 42 miles 2,850 ft. of 3 to 36-in. 
cast-iron pipe, and 4,321 services of lead and cast-iron 
pipe, % in. to 4-in.; 8 services are metered. The con- 
sumption for the year was 3,113,466,880. The population 
is estimated at 75,000. The waste of water is extrayva- 
gant and reckless; inspection is not thought to give 
permanent results, and the city’s experience with 
meters has not been satisfactory, and will not be until 
there is clear water. The meters weer very rapidly. 
There is a table of engine performance, With this 
report are the reports of the City Rvcorder, Board of 
Public Works & Affairs, Fire Department, Police De- 
partment, the Superintendent of Light, the Health 
Officer and the City Engineer. Tye latter includes tables 
of all work done on streets and sidewalks, sewers, etc 








